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Preface

This monograph brings together selected articles, information and
IC2 Institute research that focus on the process of building indige-

nous companies.

The monograph provides a framework for understanding and imple-
menting new approaches to economic growth and diversification at the
community and regional levels. Talent, technology, capital and know-
how are all required to build successful ventures. There must aisc be
institutional foundations that support the entrepreneurial process
through innovative infrastructures. These infrastructures inciude
educational institutions, public and private sector entities, finan-
cial institutions and business networks. In addition, newer institu-
tional relationships are necessary to 1ink effectively business,

government and academia.

Several entrepreneurial individuals and organizations contributed
to the development of this monograph. We wish to thank the Board of
Regents of The University of Texas System, Chancellor Hans Mark,
President William Cunningham of The University of Texas at Austin,
President Robert H. Rutford of The University of Texas at Dallas,
President Charles C. Sprague of The University of Texas Health Science
Center at Dallas, President George F. Hamm of The University of Texas
at Tyler, Director George A. Hurst of The University of Texas Health

Science Center at Tyler, President Wendell Nedderman of The University












printing, computer equipment & software, radio & televi-
ston, telephone & telegraph, electronic components,
fnstruments for measuring, photographic equipment, medi-
cal instruments & supplies, and athletic equipment).

2, More than high technology 1s invelved in an information
economy. The largest sectors in rank order are health &
medical services, banking & credit, insurance, educa-
tion, telephone & telegraph, research & development, and
advertising,

3 Information technology manufacturing's largest
industrial sectors in rank order are computers & soft-
ware, electronic components, radio & television, pho-

tographic equipment, and telephone & telegraph.

IT. Lack of economic growth results in:

A.
B.

Decay and depressive situations - lack of dynamism.

High unemployment, especially among youths, minorities, and
displaced employees.

Deficits for all governmental entitites.

Pressures for-protectionism.

Loss of leadership and preeminence - technological

backwardness.

III.Prerequisities for Success

A,

An on~going scientific-technical base.

1. Technology oriented institutional complexes.

.






(1) Academic/Business Relationships
(2) Industrial R&D Consortia
c. To create small and take-off companies
(1) Incubators
(2) Small Business Innovation Research Centers
(3) State Venture Capital Funds
C. Governmental actions that facilitate and stimulate tech-
nological develapments for economic growth.
1. Encourage and support R&D for comprehensive
security.
2. Planning, financing and managing government-sponsored
large scale programs.
3. Provide incentives for technological entrepreneurship

and remove barriers to innovation.

4, Facilitate and generate technolegical transfer and use
through:
a. Environment for fostering innovation and industrial

investment.
b. Promation of university-industry relationships and
exchanges.
D. Transformational environment for growth.
1. Focus on benefits for individual firms and corporations
as well as the general welfare.
2. Need for flexibility and adaﬁtabi]ity to deal with rapid

and external technological changes.
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V.

Priorities for Texas

A.

Texas should establish its own State Venture Capital Funds
for funding Texas's start-up companies. Statutes should be
changed so our public pension funds and other state endowment
funds can be prudently invested in venture capital
partnership.

Steps should be taken to identify and to extend those tech-
nolagies that will permit us to maintain our energy tech-
nology leadership in the world. Furthermore, these shouid be
extended to diversify the use of oil and gas from fuel pur-
pose to higher value-added products that give Texas a world-
wide edge and market.

We should take the necessary steps that fncrease both the
federal govenment and industry research base in Texas.

Texas should actively seek to establish a major Federal
Research Laboratory preferably within the current capabil{~
ties and longer-term goals of our flagship universities and
other lightning-rod institutions.

Institutions in Texas must act in a cohesive and collabora-
tive way to advance focused technology developments and to

promote a positfve economy.






TABLE 1

Revenue Estimates of the U.5. Tnformation Economy
Selected Dates and Character of Output 1958, 1970, 1983
(In Billions of Current Dollars)

Hachlup1 Harvard?2 1c2 3
Knowledge Informational Information
Production Resources Industries
Character of Output (1958) (1970) (1983)
Education 5 60.2 $ 72,1 5218.7
Research & Development 11.0 26.6 87.0
Media & Communicationa 18.4 133.4 244.8
Information Services 18.0 213.0 967.5
Information Machines 8.9 Not 169.3
Information Technology reported
Manufacturing
TOTAL $ 136.4 § 445.1 $1687.3
DNP 4715.6 976.0 3304.8
Percent of GHP 28,7 45.6 Sl.1

Sources: | Machlup, F., "The Production and Distribution of Knowledge
in the U,8,," 1962 pp 354-357.

Harvard Univeraity "A Perapective on Informational
Resources: The Scope of The Program," 1973-74 p. 2.

3 1¢? 1natitute University of Texas at Ausrin, unpublished
survey 1985,






Table

REVENUE ESTIMATES OF U.S.

Printing Machinery

Musical Instruments

Motion Picture Apparatus
Telephone & Telegraph Equipment
Signaling Devices

Measuring & Controlling Instruments
Typewriters

Electroniec Components

Other Office Machines & Parts
Photographic Equipment

Medical Instrumentse & Supplies
Athletic Equipment

Computer Equipment & Software
Radioc & TV Equipment

Numerical Controls

CAD/CAM

Robots

TOTAL

*
No Data Available

l/I*-Lachlup, op. cit.

2/

~'Harvard, "A Perspective on Information Resources,

E‘rIC:Z, op. cit.

-10-

3

INFORMATION ECONOMY
By Information Technology Manulacturlng
(in billions of §)

3/
Hachlupl/ Harvardg/ ICZ—
{1958) {1970) (1973)
$ .4 #* § 2.1
.2 * *
.1 * -
1.2 * 13.4
C2 * *
5.0 * 7.2
.9 * *
* * 38.7
1.2 * *
A * 17.2
* * 5.5
* * 1.4
.3 * 44.0
* * 37.9
* * L2
* * 1.5
* * .2
$ B.9 -0~ $169.3

1"

loc. cit.


















Table &

VENTURE CAPITAL DISBURSEMENTS BY STATE
1983 and 1984

State 1984 1983
California 44% 43%
Massachusetts 14 12
Texas 8 5

TOTAL 66% 642

=-16-






Table 4

VENTURE CAFPITAL DISBURSEMENTS

By Industry

INDUSTRY

Computer Hardware and Systems
Other Electronics

Telephone and Data Communications
Software and Services
Medical/Health Care Related
Consumer Related

Commercial Communications
Industrial Products and Machinery
Industrial Automation

Genetic Engineering

Enerpy Related

Other

TOTAL

Source: Venture Economics Inc., 1984

=18~

Percent of Percent
Companies of Funds
Flnanced Invested
23 32
12 13
11 12
15 11
11 8
b b
3 4
4 3
4 2
3 2
2 2
6 5
100%Z 1002
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CHART K

TEXAS VENTURE CAPITAL INVESTMENT
AS A PERCENT OF
CALIFORNIA VENTURE INVESTMENT

108
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105

104 _|
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102 ]

TEZAS INVESTMENT BY TECHNOLOGY, 1983
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The contemporary information economy 1s fundamentally different
from even a decade ago in two key respects. First, the current struc-
ture and nature of our economy is undergoing dramatic and accelerating
change. Science and technology are transforming the very nature of
American society. Second, a new economy is emerging as a result of
revolutionary changes in the ways information is collected, stored,
processed, communicated, presented, and diffused. The old economy
emphasized cheap and abundant natural resources, borrowings over
savings, growth over efficiency, and quantity over quality. The new
economy i5 reversing these trends. International competition is
taking the form of a worldwide sclentific, technological and economic

race for preeminence.

The ramifications of this emerging information economy perhaps is

best summarfized by Peter Drucker in Innovation and Entrepreneurship

when he wrote:

In the two decades 1965 to 1985, the number of Americans over
sixteen (thereby counted as being in the work force under the con-
ventions of American statistics) grew by two-fifths, from 129 to
180 mi11ion. But the number of Americans in pald jobs grew in the
same period by one-half, from 71 to 106 million. The labor force
growth was fastest in the second decade of that period, the decade
from 1974 to 1984, when total jobs in the American economy grew by

a full 24 million.

In no other peacetime period has the United States created as

many new jobs, whether measured in percentages or in absolute num-

-78-






The information economy, in my opinion, has been substantially due
to rapidly increasing R&D expenditures. As Chart B shows, R&D expen-
ditures between 1968 and 1985 increased on a constant dollar by 46% in
the decade of the 1960s; by 23% in the decade of the 1970s; and by 35%
itn the 1980-1985 time period. These expenditures, while being per-
formed, are drivers to the economy. Subsequently R&D expenditures
become a technology resource to be used in the marketplace. As
resources, their diffusion benefits many industries in terms of new
products and services, increased productivity, and reduction of pri-
ces. Their diffusion also have an impact on demand and investment 1n
the user industry. 1In the process, they can cause distortion in the

fndustrial structures.

An industrial restructuring has taken place. Currently, this
restructuring is being discussed 1n terms of smokestack and high tech-
nology industries rather than as the outcome of a Tong period of R&O
in {nformatfon technology and its subsequent diffusion which has
resulted in the information economy. Table 1 shows the employment
projections between 1979-1987 for selected high technology and smo-
kestack industries. Smokestack industries are not expected to recover
more than ore-half of their loss of employment before 1987, On the
other hand, the high technology industries employment in 1987 is
expected to increase by over 17% over the 1979 employment. However,
the increase is not across the board as permanent Josses are expected
in the plastic materials and synthetic rubber industry. The highest

Tncrease is in computing and office equipment, electronic components,

-30-






























employment structure of the information technoJogy industry and their
impact on tﬁe economy in general. Table 8 shows that small businesses
of under 500 employees play a significant role in the information
technology sector. In the computer services sector, small business
accounts for 69% of the industries sales as well as 67% of the
employment. Small business in electronic components accounts for 34%
of the emp]oyment and 33% of the sales. Small firms are also active
in office.computers, consumer electronics, and communication equip-

ment.

We can now turn to the financing of newer technologies.

Financing Newer Technologies

The financing of newer technologies other than from internally
generated funds or through government grants and contracts is the sub-
ject of this sectfon. Traditionally, this topic would be covered as
venture capital funding. However, since 1978, there have been other
financtal mechanisms such as limited partnerships and, more recently,

1everage_buyouts and mergers and acquisitions.

Yenture Capital -- Venture capital for informztion technology
firms has been one of the primary methods of finaacing small/growth
companies. The financing of firms in the information technology
industry has been the dominant focus of the venture capital industry
between 1981-1984, Venture capitalists haye disbursed over 2/3 of

their funds to the segment of the information economy as shown in

-40-


















Centers of excellence are appearing within these corridors and
triangles. They have begun to lay out science and research parks;
they have begun to target emerging science and technologies for long-
term industrial growth and vitality. Leadership networks are forming
between previously isolated institutions. The process establishes a
newer economic infrastructure to support entrepreneurship, encourage

innovatfon, and accelerate technology transfer and diffusion,

It is still too early to tell! how well each of these colilaborative
institutional developments are dofng. It is not clear that they have
provided a strong working infrastructure network that leads to
balanced competition and cooperation that yields a steady stream of
both commercially successful innovations and domestically based manu-
facturing operations. What is evident is that these developments have

created enthusiasm and a following.

Global Competition for Scientific and Economic Preeminence

The contemporary information economy is influenced by intense glo-
bal competition for scientific and economic preeminence., Scientific
achievements not only may have an impact on a natfon's economy but
alsp contribute to a nation's pride and heritage. The most critical
problem within a hypercompetitive global environment deals with the
process of converting scientific advances to technological resources.
Only through timely commercialization can these resources be trans-
formed into economically salable products and services that meet glo-

bal market demands. A nation that has the fastest gallium arsenide

A6






Competitive pressures in a global economy are Tikely to lead to
new kinds of joint ventures that make alljances to expand markets and
share technologies. Consequently, new structures are being formulated
that will further alter the contemporary information economy.
Strategic relationships will result in new ties between large and
small companies, between companies across industries and between com-
panies in different countries. It is becoming clearer that no one
organization by itself can succeed. New ties, based on needs for
better data collection, more effective analysis, more direct com-
munication, clearer understanding of knowledge, more rapid diffusion
of results and advances in computer and communciation technologies,
will change the direction of inter-corporate strategy and organiza-
tional relationships. It will become increasingly important to build
the required infrastructures for information technelegy leveraging
with highly visible accountability and unprecedented openness in
operations and assessment of key milestone results. Unless the U.S.
deals with critical changes in economic development, the risks are
more than losing a company or industry. Loss of economic and scien-
tific preeminence could result in losing a substantial part of the

markets in the information economy.

Conclusions

The nature of the contemporary information economy is difficult to
describe in terms of simple statistics or presented within a generally

accepted framework of industries. It is possible to delineate the
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CHART B

TOTAL R&D IXPENDTURZS, 1960-85,
IR CURRIKNT DOLLARS ARD CONSTANT

DOLLARS (1572=100%

110
100—
90 -
B0
70
60—
56-.
‘ihU'“

Ec::'.-';‘tzm Doliers (1572)

20._/

Current Dollers

e

1900 62 64 66 6B 70 Yz 74 6 7B BD EZ R4
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anle 3

FUNRCTIORS OF IKFORMATION TECHNOLOSY

1. DATH COLLECTION. Ixemples o7 automatec cata cellectien systems Tange
from Large-scale saiellite remote-sensing svstems such as weatner sat
lites to medicel applizztions such as CAT-scans and electrocardiogram

ry

DATA INPUT. Inpur devices include the familiar kevpoard, optical
characier readers, video cameras, and 50 on. Tney are tDE MeEAnRs DY Wi
tata are inserted and stored, communicateé, or processed.

3, INFORMATIOR STORAGE. The storage mecia asscciarted with the informatit
industry are the electronic-based devices which store data in a form
which can be read by a computer. They include film, magnetic tape,
floppy and hard disks, semicanductor memories, and so on. The ability
to store increasingly vast amounts of data nas been essentizl 1o Lhe
information technolopy revolutiom.

4. INFORMATIOR PROCESSING. Infermation processing Zs The primasy funcii
ofi & computer. The iniermation stored by 2 computer Can be numeTis
(used fcr computations), svipolic (rules of logic used for application
such as "expert" svstems), eor imape (picroriel represen:zations usec ir
zprlications such as Temoté mAPPARE). The stored iniormetion — 3in whi
ever form ~— is mernipularted, Or processed, in CesDONSE [O Specific
inscructions (ususlly encoded it the soitwere). Tne increasing speed
of information processing n2s been another essentiel Zecter in o the
informsrion techmology revelutiorn.

-~ The eir waves (for broadses: racdio znd relevision), cecexizl cable,
paired coprer wire (used, zmong other things, for tradiziomzel. tele-
phomy)}, digital tadio, opticel Zibers, zné communica=ions setellites.
Communicetions SYSLEMS PiaY 2 mejor role in proacdening the use of
other facets pf informztion technology a2néd meke pessipie ¢istributed
computing, Temote delivery ol services, and &lectronic nevigation
£ysiems, among many other applicatiomns.

5. COMMURICATIONS. ZIlecz-ronic communicstions ucilize @ variety of medie

6. INTOPMATION PRISINTLTIOK. Once the informs-ion nas been sen:, it
must be "presented” If ir is ro be useful. Tnis can be accompiished
Lnrough & variety of output devices. The most common Cispiey tech-
nology is the cethode Tay tupe or video céispliay terminzl. Hard-copy
output devicees inciude tne mcsT commonly used impazt Crinters as well
€5 those using por-impact technoiogies suzh &5 ink-jet and xerograpny.
There are 21so audic systems tnzt permit the tomputer =o ''speak' —-

exemrlified by the putomotiles ThET admonisn vou 1o Zasten Vour 5€
belts.

SQURCE: Informa:tjor Technology R&D: Criticel Trends anc lssues, U.5. Congress
ffice of Technology Assessment, 0TA=-CIT 268, February 19€5, pp.308-8.
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mable 6 (continued)

Comp antes Acobun=ing o Lr—pes® CercenT of

Ingusty hesapron i Deve ioomernt Ixpanses

{eont )
o
Clec~=tnics
TOTGLE ¥  Id.D i 78.0 § <29.D
RayThetn 247 .7 195.9 18810
RTA 216.0 10%,.4 19%.5
A2 1X3.0 112.0 Vii.0
her—ls 10541 ag.s 5%.B
Morrn Americon Philins 86.6 Ta.L sz,
ienlTh ¥ lecsTonlex 66.5 £l.8 57.7
TOTAL $ 1,190,090 § 1.510.1 H 02.2
FercenT of inousrTry B b 14 643 56%
Tetal of 27 Zowponles 510,574.3 $ ©,805.7 $ E,215.6
‘Epresnt of Teta! Hiph Tech [nousty 235 4% <3

Sourse: Zusiness woek, Morsh D2, 1985, p. 1€5=184,
’ omp tlet DY io- InsTiTuTe, The Unlversity of Texes =7 AusTine
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A

Table B

Percentlage ol Tolal Indastiy Sales and

Fmploymenl by Glze ol Small Dusinesses

fHHsﬁtrnnpanqlnmlﬂnﬂ
and cornpder auxiliany
eaqulppnent oL oL .
Consmner electionles L., .
(nunnunu4nhu|,oquhnnnnl
Flechonle f(JHI|IOIH'II|' P
Compuler services ... ..., .

Companies villh Companloes wilh .
under 100 employees undur!ﬂﬂluuuﬂuynnﬁ
Sales o Employmaent Sales Inuﬂnyuuwﬂ
20 20 H O 63
H hi) 4 10
47 h? 0.9 100
1 7.2 327 3/
H1.2 A7.7 GG G2

SOUNCTE ..:m.lll ||Il5|lll‘55 Alimlnlslmllun

tunit,






TASLE 10

Information Technology Industry Acquisitions and Mergers

1983 and 1984

Communications

Electrical & Electronic Mach
Computer &§ Data Processing
Business Services

Credit Firms & Holdiung Cos,
Insurance & Ins. Holding Cos.

Banks & Bank Holding Cos.

TOTAL

Grand Total

Percentage

Source: Mergers and Acquisition Almanac and Index

1983
Value No. of
$B Deeds
$ 2.2 98
1.6 130
0.3 91
0.7 95
2.3 101
3.2 81
4,7 209
$15.0 805
§51.9 2,339
35% 29%

Y

1984
Value No. of
iB Deeds
$ 5.2 114
3.0 159
3.5 118
2.9 148
3.6 82
4.4 180
5.8 232
828.4 1,033
$124.0 2,946
43% 29%
19B4 & 85,












a long way toward making and securing our nation's, states', and
individual futures. America's strength has always been its ability to
be scientifically creative, technologically adept, managerially
innovative, and entrepreneurially daring. Technology verturing 1inks
science, technology, and management with an entrepreneurial spirit to
accelerate the commercfalization process and thus promote economic

growth and diversification.

Prior to 1979, there was little evidence of technology venturing
for economic developments. The prevalent attitude was a "go it alone
philosophy that was reflected in a variety of ways. The emphasis was on
industrial relocation rather than on building indigenous companies;
separation of institutional relationships, especially between
universities and corporations; adversarial roles between government and
business; and reactive rather than proactive policfes both nationally
and industrially to internatfonal competition. We, at times, seemed to
believe that the rules of the game were set in concrete rather than
subject to the dynamics of an ever-changing global environment and and

to an economy that was coupled to changing values.

A short six years ago, technology and its impacts were more threats
than opportunities with which to buiid a future. Six years ago, total
annual venture capital was less than the current one-day's loss of
Amtrak operations. Entrepreneurship was ignored as a force or driver.
Technology transfer and diffusicn were subjects for research and not a

mandate for commercialization of research and development. 3Six years
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followed naturally by timely developments, commercialization, and

diffusion.

Changing Realities

By the end of the 1970s, however, changing globaj realities forced
us to consider serious questions about our traditional paradigm. These
new realities revolved around shortages in materials and supplies,
energy crises, loss of competitive advantages in U.S. basic industry,
increasing unfavorable trade balances, high regional unempioyment,
strengthening of the dollar, and shifting investment patterns within the

public and private sectors.

Since 1979, some fundamental transformations have taken place in

American society. Among these are:

1. New patterns of behavior have emerged which are embedded

with and in changing values.

2. The population growth has shifted from the Northeast, North
Atlantic, and Midwest to what has been called the "Sunbelt
States."® This has resulted in rise of newer economic and

political power bases yet to be fully comprehended.

3. Basic industry and high tech manufacturing employment has

been stabilized at 8% of the work force.

4. States have become more concerned with jobs and diver-

s{fication through sponsoring R&D at universities and com-
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Basic research at present is showing a transformation. The
Federal government is still the major source (f.e., 68%}) and
universities and colleges and government labs are still the
sighificant performers. There is, however, a shift in
research expertise. There is at present a discernable shift
from engineering to physical sciences, math, computer scien-

ces, social sciences and psychology.

Applied research and developments by the Federal governmant
are in a process of transformation. DOD is moving into
deployment and servicing of its major new weapon systems
while it increases its applied research and development
through the Strategic Defense Initiative. NASA is shifting
from the shuttle to a working space station; DOE is
increasing its direct support of national defense efforts
while decreasing its research in alternative energy sources,
Biological sciences and health programs are being continued.
There is a general deemphasis in environment and ecological
research and socio-economic impact research. In summary, we
are seeing the emergence of a number of very large scale
programs by DOD, DOE, and NASA which are lTong term, meaning,
over ten years, and with major resource comnitments. The
spin~off opportunities -- lasers, computers, artificial
intelligence, new materials, etc. =~ will be major trans-
forming factors even if they are not of the same magnitude as
chips and digital computers. They are st{11 going to affect

our lives -~ socially, and culturailly.
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4. Universities and Colleges;
5, Other Non-Profit Institutions; and

6. - State and Local Governments,

For purposes of this paper, we can omit Category 6 as it has less than

1/2% of all Federal obligations.

California leads all of the other dominant states in every cate-
gory of performers except one. That is Federal Intramural. The lead
state in that category is Maryland. California's preeminence gives it
a4 unique balance of performers and, in many respects, it has become a
strong example of transformational leadership. More specifically, of
the $8.4 billicon of Federal obligations spent in Califernia,
Industrial Firms expended 61%, Federal Intramural 1.4%, Universities

and Colleges expended 19%, and Non-Profit Institutions spend £%.

When we Took at the second tier dominant states, we see that they
individually have significant reduction in total expenditures compared
to California. More specifically, the expenditures by states are: in
Maryland, $3.4 billion; in New York, $2.5 bil1ion; and in Virginia,
$2.3 billion. Their balance of performers are also different as shown
in Table 1. Federal R&D obligations performers in Maryland were pri-
marily Federal Intramural in 1983. They expended over &0% of the
funds. About 1/3 of Virginia performers are also Federal Intramural
performers. California, New York, and Virginia have over 60% of the

perfarmers in the Industrial Firms.
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had 10%; and Mining & Metals and Construction--Building Materials had
the balance. High technology industries R&D expenses averaged over 5%
of sales revenues during 1983-84. This was more than 2-1/2 times the

R&D expenses to sales percentage for basic manufacturing industries.

What is important is not the percentage or other specific stan-
dards but that all industries have been increasing their R&D expenses
over the 1981-1984 time frame. This is a positive indication that the
U.S. private sector 1s in a period of high innovation. We are all
aware that R&D expenses do not generally bring immediate sales. By
the time innovations are developed and tested for costs, quality, and
market, the commercialization process reguires at least a five-year
period. We can, therefore, expect a stream of innovations from U.S.
industries unless some unforeseen contingencies develop that drasti-

cally reduce R&D expenses.

A dominance analysis of industry category and the individual
firms can disclose the dispersion and depth of R&D innovatiens. Two
industries out of eleven that comprise the basic manufacturing
industry categories dominate in terms of R&D expenses. These are the
Automobile and Fuel industries. Four companies dominate these
fndustries; General Motors in the Automotive industry, and Exxon,

Chevron, and Mebil in the Fuel industry.

Of the 13 industries that comprise the high technology manufac-
turing industries, three are dominant, These are the Information

Processing/Computers, Pharmaceutical, and Chemicals industries. These
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Let us place the traditional venture capital industry into
perspective for it has become an important industry to make and

secure the U.5. future. Its present attributes are:

1. It has become distinct from other investment communities fnm
the past eight years. It raised approximately $12.7 biltion
between 1977-1984. 1In 1984, it raised $3.2 billion for

investment.

2. The traditional venture capital industry in terms of number
of firms has grown 89% in the past six years. [In terms of
professionals engaged in the process, it has grown at 150% in
the past six years. This 1ndustry reflects the growth in

innovation in the U.S.

3. Traditional venture capital pools have been formed outside
the New York financial centers. The major traditional ven-
ture capital center is in California with 30% of all venture

capital funds in 1883.

4. The primary source of investors in these pools are pension

funds and wealthy individuals.

5. The fastest growing source of investors in the traditional
venture capital pools are foreign investors including foreign
capital venture firms, In 1984, foreign investors provided
18% of the total traditional capital venture commitments or

$575 million.
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100 shareholders because of the Holding Company Act of 1940. They
have become less important in new business growth since the passage of
the Deficit Reduction Act of 1984 which taxed their distribution to

shareholders as ordinary gains.

As Table 5 shows, R&D Limited Partnerships between 1978 and
August 1984 have raised at least $2.4 billfon. During 1984, there was
a deciine in the number of partnerships but an increase in the total
amount of funds per partnership. Indeed, R&D Limited Partnerships
seem to be experiencing their own transformation from specifically
designated projects to professionally managed blind and broadly
designated pools. The dominant technologies around which R&D Limited
Partnerships were formed are computer hardware, medical products,
genetic engineering, and other electronics. These investments are at
an earlier stage of innovation than the traditional venture capital
industry. These investments also provide a window on emerging tech-

nologies and their specific commercialization.

E. Special Funds for Financial and Organizational Restructure

Up to now, a common general characteristic of capital sources for
innovation has been the desire for capital gains. This is also the
characteristic of special funds. These special funds consfst of

leveraged buy outs (LBOs) and acquisitions and mergers.

Both the traditional venture capital industry and emerging spe-

cialty funds are interested in having their {nvestments become part
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innovations because of the accelerated 1ife cycles of newer products,

processes, and services.

By any measure, acquisitions and mergers have transformed the
allocation of capital. Mergers and acquisitions in 1984 were over
$105 bi11ion, compared to 347 billion in 1983. In terms of dollar
activity, the dominant industries were mining, oil & gas extraction,
petroleum refining, retail trade, food & allied products, and banks &
bank-holding companies. In terms of numbers of transactions, bank and
bank-holding companies, and machinery (except electrical and electri-
cal & electronic machinery) were the most active industries. Foreign

buyers were involved with 182 acquisitions out of a total of 2,946.

The dominant regions in which acquisitions and mergers take place
are the Middle Atlantic, Midwest, and Pacific. The dominant states
are California, New York, Texas, I1linois, Florida, Pennsylvania, and

New Jersey.

Let us look at where the innovative developments are taking
place. For these purposes, the majJor drivers are Federal R&D obliga-
tions, traditional venture capital, and selected company R&D expenses.

The dominant states by ranking are shown in Table 6.

At present, there are 17 states and the District of Columbia that
meet the innovative criteria. Four states are ranked in the top 10
within each category; namely, California, New York, New Jersey, and

Massachusetts. These certainly are the first tier states. The second
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ces, quality of life, but also a vibrant capital environment that pro-
vides appropriate institutional segments, savings, in-state markets,
business—to-business markets, a regional economic focus, basic
research centers supported by Federal and state R&D funds, outstanding
industrial laboratories, better educated including Ph.D.'s and
excellently trained workers with advanced skills. There must also be
entrepreneurs who are encouraged by the local communities, univer-

sities and colleges, and the larger companies.

Part 11 -~ Technology Yenturing — New Institutional Developments

Technology venturing is a collaborative means for economic
growth. Newer institutional developments are providing a set of
coherent relationships among key institutions fnvolved with economic
growth and technological diversification. These institutional deve-
lopments fill in previous gaps in the traditional venture capital and

economic development process.

The drivers for these newer institutional developments are: (1)
increasing foreign competition; (2) shortages of highly trained scien-
tists and engineers; (3) difficulty in keeping up to date with
developments; (4) gap in new technology transfer especially when it
requires pulling together basic research from different disciplines;
(5) a need to i1l the gap for diffusion of technology for developing
useful commercial products and seryices by individual companies; (6) a
desire to foster more basic research in universities; and (7) a deter-

mination to diffuse R&D activities across wider geographic areas.
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cooperative technology ventures individually contribute
annually in the Tow millions of dellars per year.
Universities' cooperative efforts generally are funded with
small amounts per year. For example, in the largest
biotechnotegy cooperative agreements we know of between
Harvard University and Hoechst amounted to %70 million over a

ten-year period. Others are much more modestly funded.

Leveraging and institutional coupling are other common
characteristics. For example, universities are encouraged to
establish centers of excellence with either Federal government
or state government offering small annual fundings for 3 to 5
years provided their funds are matched to some pre-set ratio
or more by individual business firms. The matching funds are
an incentive to provide couplings that are both necessary for
commercialization and for reducing the time for

commercialization and diffusion.

Another common characteristic is that collaborating
institutions are encouraged to utilize existing facilities

and to share laboratory equipment.

The rights to patents and copyrights have become a newer
resource for future funding for some of the institutions
involved. The Federal government has given the rights to
basic research breakthroughs funded under Federal R&D obliga-

tions to the performing universities and colleges. This
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Leadership networks are forming between previously isclated institu-
tions. The development of such technopolises is not accidental. They
can have a catalytic impact and cause reactions far beyond their imme-
diate location within the state. Very often these impacts are

national and internaticpal in scope.

What is clear from this conference is that these state initiati-
ves along with the industry cooperatives and the Federal government's
Small Business Innovation Research Programs and NSF's Center of
Excellence in Science & Engineering have really been focused on
covering the gaps in the traditional paradigm of commercializing
science and technology. These newer institutional developments for
economic growth and diversification are: (1) encouraging emerging
industries; (2) providing seed capital for early and start-up

entrepreneurial endeavors; and (3} assuring U.S. economic preeminence.

1. To develcp emerging industries. Institutional relationships

involved here are academic and industrial collaborations and
industrial R&D consortia. Because the basic research is carried out
in the universities and colleges, getting collaborative efforts bet-
ween academia and industry can accelerate the commercialization of

basic research into emerging industries.

Since 1981, there have been a series of private corporation joint
research efforts. The pioneering institutions, such as Semiconductor
Research Corporation (SRC), Council for Chemical Research (CCR),

Center for Advanced Television Studies (CATS), and Microelectronic and
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majority have sprung up in the Tast 18 months. To the seed fund
programs and incubators, a number of states have also established
training and support programs for entrepreneurial development, feeling
that this is one of the most critical areas in promoting technology

commercialization.

3. To provide for U.S. economic preeminence. A number of fnsti-

tutional developments are seeking to ensure U.S. economic preeminence.
These focus on the creation of NSF centers of research and engineering
excellence, government/business/university collaborative arrangements
in technological areas, industrial R&D joint ventures and consortia,
and NSF's sponsorship of Industry/University Cooperative Research
Centers (IUCR). These are intended to provide a broad-based research
program that is too large for any one company to undertake alone.

Most of these centers are for multidisciplinary research programs to
meet industry's research needs. To date, 20 such centers have been
established with 10 more in the planning stage. Twenty states are
involved. Massachusetts leads with four. Those states that have
three centers are North Carolina, Pennsylvania, and Ohio. New Jersay,
Georgia, and Texas have two centers each. The science areas range
from ice research, computerized chemical engineering, biological pro~-
cess technology, ceramics, hydrogen technology, steel processing,
polymers, and biotechnology. The 20 university centers now 1n opera-
tion involve 250 faculty members, 300 graduate students, and 30 post-
doctoral students. There are 150 industrfal members who have invested

$25 mi1lion since 1972, with $10 million of that total coming in 1984.
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How can entrepreneurial abilities be developed and enhanced
over the long run? Is 1t possible to accelerate the learning

and experiential processes?

How can we encourage more domestic manufacturing for smail and
medium-sized firms? Should flexible full-scale manufacturing

demonstration laboratories be publicly or privately sponsored?

These newer collaborative institutional efforts are not short-

term phenomena. There are several reasons why the institutional deve~

lopments under technology venturing are expected to be active over the

long term:

1.

The emerging U.S. industrial structure is knowledge intensive,
which makes 1t easfer for people with innovative technologies

or business to commercialize their ideas.

There is a growing acceptance to finance patents as well as

sound business plans.

Government, academia and business are continuing to push all

areas of technological development.

University graduates are more prone to identify with start-up

entities and to be more entrepreneurial.

The surpluses of human, physical and financial resources are

making 1t easier for entrepreneurs to get started.
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CHAPTER 3

TABLE 1

Percent Distribution of Federal Qbligaticns for R&D
By Dominant States and By Performer

Fiscal Year

1983

Other | State
Total Totall Federal | Industriali Universitieg Non- | & Local
State Obligationsl % Intramural] Firms¥ & Colleges¥ Profit] Govt's
First Tier
Califernia $8.4 100 14 61 19 6 Li
Second Tier
Maryland 3.4 100 &3 24 12 2 i
New York 2.5 ico 3 65 27 4 1
Virginia 2.3 100 32 &1 4 3 Yk

*Includes Federal Funded R&D Cenkters administered
by indicated performer sector.

**less than 4 of 1%.

1gillions of dollars.
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Table 3

Major Industries and Their Firms Accounting

For Largest Percent of R&D Expenses for 1983-84

{In Billions}

Firm
R&D Expenses

Industry
R&D Expenses

Dominant Basic Manufacturing Industries

Automotive -~ Cars 'and Trucks $4.9
General Motors $2.6

Fuel | 2.2
Exxon .7
Chevron .3
Mobil .2

Dominant High Technology Industries

Information Processing--Computers 6.1
1BM 2.5
Digital Equipment .6

Drugs--Ethical, Proprietary, Medical

and Hospital Supplies 3.5
Johnson & Johnson WA
Merck LA
Litvly (E11) .3
SmithKline Beckman .3
Upjohn .2
Pfizer .2

Chemicals .4
DuPont 1.0
Dow Chemical .5
Monsanto .3
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involved in developing collaborative ties. These programs seek to
speed the technology transfer process. They also provide an important

window on emerging technology opportunities for business development.

Pioneering programs and_linkages between government, business and

universities. The Federal government has taken the lead in providing
for new applied research and development programs. The National
Science Foundation, for example, has initiated a landmark efforts in
supercomputers while NASA is advancing space commercialjzation. NSF
has established supercomputer research centers at four major univer-
sities == Princeton University, University of Californfa at San Diego,
Cornell University and University of I1linois. NASA 1s {n the process
of establishing space commercialization centers at six other
geographically dispersed universities. The centers maintain critical
links with business and reflect a new role for the university in eco-

nomic development.

Inpovative private joint efforts for scientific advances. The

Cooperative Research Act, which was passed by the U.S. Congress in
October 1984, sanctioned and encouraged private consortia for research
and development. These consortia reflect both a recognition of the
reajities of a truly International marketplace and 2 realization of
finapcial, scientific and human requirements for advanced research and
development. The Microelectronics and Computer Technology Corporation
in Austin, Texas, 1s a consortium of twenty-one companies in the com~

puter industry. The Semiconductor Research Corporation in Research
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Every dynamic process needs to be fueled. The fuel for the entrepre-
neurial process is capital. Capita) is the catalyst in the entrepre-
neurial chain reaction. [t is the 'ife blood of emerging and
expanding enterprises. It 1s the sine gua nop in business of a new
product, an innovative service, or a brilliant idea. It provides the
financial resource through which the ideas of the entrepreneur can be

realized.

Given talent, technology and capital, one other element is
indispensible to making the entrepreneurial process successful. Know-
how is the ability to leverage business or scientific knowledge in
linking talent, technology and capital in emerging and expanding
enterprises. It is the ability to find and apply expertise in a
variety of areas that can make the difference between success and
failure. This expertise may involve management, marketing, finance,
accounting, production and manufacturing, as well as legal, scientific

and engineering help.
Hypercompetition

The business climate is fierce both domestically and inter-
nationally. The competition is between countries, states and com-
munities, as well as between large and small firms and among
industries. The environment in which yet to be born born and emerging
firms must operate is particularly unforgiving. The ability to intro-
duce new technologies or services to the marketplace poses several

unigue competitive problems.
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a "Golden Triangle," "Satellite Ally," "Electronics Belt," "Robot
Ally," "Tech Island," and "Silicon Bayou," all of which are attempting
to 1ink universities, government entities and private corporations in

naw approaches to economic development.

To compete in this kind of environment, communities must stress
factors that enhance quality for Tife. For implies a more proactive
approach to insuring the quality of an economic region. It conveys a
recognition of the economic importance of qualitative factors. Some

of these are:

o Quality of schools o Ease of transportation with
the city
o Quality of parks and playgrounds o Accessibility of airport

=}

o Qutdoor recreational opportunities o Housing costs

o Variety of entertaining activities o Availability of jobs for
spouses

o Cultural events o As a place to raise children

o Relaxing ambience of community o As a place to live

o Community safety o Climate

o Community cleanliness o Air quaiity

By stressing these factors, communities can develop a linkage
among key fnstitutions to buiid a viable public/private infrastruc-
ture, a strong firancial environment, a vibrant entrepreneurial

spirit, and a commitment and dedication to risk-taking.
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are other institutions which directiy perform research and developmetn
activities--government laboratories, industry, universities and colle-
ges, and other non-profit institutions. These institutions are
tooking for innovative ways to collaborate, to promote entrepreneurial
activity, and to diffuse technology while they reap the rewards of
their intellectual property assets. Each of these institutions holds
potential entrepreneurs who are considering ways to comemrcialize

their ideas.

A third stimulant to the entrepreneurial process is the proactive
role of federal, state and local governments., The federal government
is actively seeking to fund and support technological efforts which

have the potential for commercialization.

Fourth, universities, federal laboratories, industry and research
consortia are undertaking a major reassessment of policies and
approaches to intellectual property due to hypercompetitiorn. This is
particularly important to many emerging high technology companies.
Since entrepreneurs are springing from each of these institutions to
take their ideas and innovations to the marketplace, it is becoming
more important to reassess questions concerning patents, licenses,
royalties and general ownership of scientific and technological deve-
lopments. Given the growing collaborative relationships that are
developing between business, government, and academia, and given their
more direct attempts to transfer technology to the marketplace, there
is likely to be increasing numbers of entrepreneurs seeking the oppor-

tunity to commercialize their ideas and innovations.
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Incubator units are designed to assist entrepreneurs in deveioping
their business skills in an enviroenment that simultaneously stimulates
creativity. Although incubators vary in scope of assistance provided,
there are some generic components to the inclibator concept. An incu-
bator provides low cost office and/or laborateory space, administrative
services, access to library and computer facilities, skilled con-
sultants, an inexpensive work force in the form of graduate and
undergraduate students, and special contacts with bankers, venture
capitalists, technologists and government officials., In this environ-
ment, an aspiring entrepreneur is free to be technologically creative
since his erergies can be devoted to product development and rot to
the rigors of obtaining financing or managing an organization. All
the while, the entreprneeur is associated with other entrepreneurs
facing simflar difficuities, this providing an association which
should, 1t 1s hoped, stimulate the entrepreneur's drive for success

and help solve problems. {(See Figure 1).

An incubator is not only an organization, but also a physical
unit. Incubators start as a singie building or group of buildings
where the participating entrepreneurs can be housed and where, due to
physical proximity, they will spontaneously interact. In the building,
there may be space for a number of different entrepreneurs. The insti-
tution sponsoring the incubator will provide secretarial support,
duplicating services, accounting services, technical editing help,
computer equipment, conference space, health and other benefit packa-
ges, and access to university facilities and expertise for a nominai

fee.
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locally-based entrepreneurial talent, and build a core of indigenous

companies.
The Entrepreneurial Network

Entrepreneurship is a dynamic process. As such 1t necessarily
requires 1inks to relationships not only among and between individuals
but also among and between a variety of institutions. The stronger,
more complex and more diverse the web of relationships, the more the
entrepreneur is likely to have access to opportunities, the greater
his chance of solving problems expeditiously, and ultimately the

greater the chance of success for a new venture.

The entrepreneurial network, as depicted in Figure 2, {1lustrates
some of the potential links and relationships that can promote and
sustain new ventures in an economic area. A university provides busi-
ness and research centers, continuing business education (especially
in management and marketing skills) and potentially a base for
research and development which also helps develop entrepreneurs.
Major firms provide key credibility to emerging companies as custo-
mers, and are sources of spin-off opportunities. Emerging firms pro-
vide a tier of peer support, find critical help in incubators and
establish important 1inks with and through suppliers and customers.
Professional support comes through networks to accounts, lawyers, and
financiers, State and local government provide incentives, direct
aid, and access to contracts while responding to the creative

pressures of emerging business interest groups. Other support net-
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preeminence is forcing communities and regions to leverage all their
resources--human, technological and financial--to compete effectively

for vibrant and diversified economies.

The United States is experiencing an unprecedented burst of inven-
tion. Myraid technological advances are occurring with incredible
speed and frequency. The ability to commercialize these inventions

will have direct and immediate economic consequences.

Federal, state and local governments are trying to find positive
yet non-interventionist approaches to encouraging entrepreneurship and
technological diversification. They seek to create jobs, provide
benefits to the small business sector and push technology. The
creation of an environment that promotes entrepreneurial activity has

become a more important focal point in government policy development,

PeopTe with raw energy and a productivity for risk-taking built
the United States. They are continuing to build it today——=in new
ways, with new approaches. These entre— and intra-preneurs are
breaking tradition and providing a dynamic source of creative and

innovative enterprises,

Innovative capital formation is providing the catalyst for the
entrepreneurial process. Mechanisms for providing seed capital as
well as an expanding venture capital industry are helping to build new
ventures. It is essential for the entrepreneurial process to succeed
to continue to support and expand the formation of capital and its

innovative utilization in new business development.
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workforce with a minimum reliance on imported services. As needs are
supplied jocally, there are mere opportunities for entrepreneurs,
inciuding opportunities for minorities. A workforce with the know-how

apprepriate to community needs is essential for economic renaissance.

Technology venturing provides strategic direction for the economic
repaissance of an area. It requires new relationships between busi-
ness, government and academia. It creates new institutional links. By
responding to a rapidly changing environment, it engenders a dynamic

entreprepeurial spirit.
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Msiness Firm

Appendlx 1

Selected University/Corporation -Programs

Activity

Funding

Academic Institution

Monsanto Company
Honsanto Company

1814

Green Cross Corp.
(OSAKA)

American Cyanamide-
Lederle Labs

¥. R. Grace Company

Biomedical-proteins and
peptides regulate ceil-
ular functions - 30%
basic, 70X applied to
human diseases

Wiltl sponsor Basic Re-
search in Plant Molecular
Biology structure and
regulation of plant

genes

Develop manufacturing
engineering courses, 1981
1BM grants totaled $17
milYion

Mass producing monoclonal
antibodies by all fusion
techniques to combat
cancer

Fathway to generate chem-
ica) mediators causing
allergic reactions to
develop drugs to block
released mediators.

Research in Hicrobiology

$23.5 mil)ion; 5-year
renewable

£4 milllon; C-year

$50 million; $10
million cash, $40
million equipment

§ unknown, 2 year
contract signed

$2.5 mi1)Vion; 5-year
grant

$6-8 milliony 5-year
grant

Washinglon Universtly
St. Louis, Missouri

Rockefeller University

Five universities share
$10 million cash {to be
announced). Twenty uni-
versities receive the
equipment., Includes UT
Austin

University of California

John Hopkins 5School of
Medicine

Massachusetts fnstitute
of Technology
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Business Firm

Selected University/Corporation Programs

Funding

NSF, grant plus - Carolina
Power and Lights, Digital
tquipment, Exxon,

General Telephone &
Electronic, IBM, ITT,
Western Union and

Hestern Electric

tloechst

Dupont

Monsanto

Engenics {consists of
Bendix, General Foods,
Koppers, Mean, MaclLaren,
and E1f Technologies)

Syntex & Hewlgttipackard

Exxon

Héstinghouse

Industry Participants

Activity
Horth Carolina State's
University/Industry Coop-
erative Research Center
for Communications and

Signal Processing, ‘Basic
and applied research.

Biotechnology research
Genetic engineering

Tumor angiogenesis factor

Industrial microbiology

- Biotechnology

Combustion research

Robotics

‘Industry scientists work

for a year at CalTech and
gets view of ongoing
research and shares ex-
pertise with faculty and
staff

NSF - $650,000; 5-year
grant .

Industrial sponsors -

$50,000 each for first
5 years '

$70 million over 10-year
period

$6 million over 5 years
$23 million over 12 years

$1 million; 4-years

$600,000 per year for
3 years

$7-8 million; 10 .years
£1.2 million per year

$100,000 each

Academic Institution

North Carolina Unfversity

Massachusetts General
Hospttal and Harvard
University

Harvard Nedical School
Harvard Universitj

University of California
at Berkeley and Stanford

Stanford University

MIT
Carnegie-Hellon

CalTech






APPENDIX 2

America’s 50 High-Tech Highways

-0EL-

Devel- Emer-
Participants: Tf:u#_e oping ging
State Area Universities, Govt. Government Agency et High- | High-
Entities, Base Companies Centers Tech Tech
Centers | Centers
California | Santa Clara Stanford, Catifornia Dept. of
County Fairchild Camera & Instr., |Economics and Business
“Silicon Hewlett-Packard, Apple |Development- X
Valley” Computer, Intel, National }Sacramento
Semiconductor
Orange University of Calif.-Irvine, | EconomicDevelopment
County Caiif. State-Fullerton, Corporation of Orange
Long Beach State Univ.,, |County:irvine X
North American Aviation,
Ford Aeroneutronics,
Baker International,
Xerox, Cannon
Sacramento University of Calif -Davis, [Sacramento Commerce
Calif State Univ. at Davis, | and Trade Organization:
Hewlett-Packard, Sacramento x
Signetics, Intel, Teledyne,
Shugart
San Diego Univ. of Calif.-San Diego, |S%an Diego Economic
“Golden San Diego State Unijv., Development Corp.:
Triangle® Scripps Institute of SanDiego
Oceanography, General
Dynamics, Rohr
Industries













Participants:
Universities, Govt.
Entities, Base Companies

Univ. of Dayton, Wright
State Univ., NCR, Mead,
Wright-Patterson AFB,
Air Force Institute of
Technology, Monsanto
Research, Bendix,
Grumman

Government Agency

Dayton Development
Council

Mature
High-
Tech

Centers

Deyel-
oping
High-
Tech

Centers

Emer-
ging
High-
Tech
Centers

i 2%

Philadelphia
Route 202

Univ. of Penn. (Wharton},

Drexe! Univ., Univ. City
science Center, {BM,
Commodore

Technolocgy Council,
Chamber of Commerce:
Philadelphia

Pittsburgh

Alcoa, Pittsburgh Plate
Glass, US Steel,
Westin?house, Gulf,
Univ. ot Pittsburgh,
Carnegie-Melion

Commonwealth of Penn.,
Dept. of Commerce:
Harrisburg

Seattle-
Bellevue
I-5 corridor

Univ. of Washington,
Boeing, Eldec Corp.,
lohn Fluke Co_, Squibb,
Woeyerhauser

Dept. of Commerce &
Economic Development:
Olympia





































1. On-Site Business Expertise

Emerging companies require business expertise. Very often they
will have the talent, ideas and even capital to launch a new venture.
But they most often lack in various degrees the business know-how to

transform these assets into viable business enterprises.

The importance of this expertise was reinforced in the national
survey. The consulting services considered most important to provide
to tenant companies, 1n order of importance, included business
planning, marketing, accounting and management. When important and
most important evaluations are combined, management and marketing sup-

port rank highest. (See Chart 1).

The marketing function is essential in both differentiating the
products of the company and establishing the credibiiity of the firm
in a highly compétitive environment. Marketing is especially dif-
ficuit in technologically innovative companies, particularly when they
are addressing new needs and markets. Marketing must deal with several

problems unique to technologically-based companies:

o technotogical obsolescense;

o hesitation to buy eariy-generation technologies;

o the uncertainty of sejecting the right initial market
for a new technology where there is the potential for
multipie applications across a variety of industries;

o the need to educate potential users; and

o difficulties in forecasting market demand for innovative
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o a board of directors that encompasses a range and mix of
of expertise that can be passed on to tepant companies;

o an advisory council made up of key professionals to whom
the tenant companies have access; and

o & consultant network which can provide services, often on a

favorable fee basis.
2. Access to Financing and Capitalization

Capital is the 1ife blood of emerging companies. Consequently,
access to working capita) financing and equity and debt capitalization
comprised the second tier of consulting services considered most
important to tenant companies. In order of priority, this access
included evaluation of financial options, access to loans and grants,
loan packaging and introduction to venture capital institutions and

venture capitalists. {(See Chart 1)

Given the range and complexity of financing alternatives in
today's marketplace, companies need assistance in understanding the
alternatives and in determining which may be best for them. The abi-
1ty to perceive and appreciate what start-up entrepreneurs give up
and what they get through any particular financial optien is importart
in launching and developing a new venture. Commercial banking,
investment banking, Small Business Administration suppcrt, Research
and Development Limited partnerships and private investors, to name a
few alternatives, all present different advantages and disadvantages

which need to be jdentified and evaluated. This process involves not
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develop. Economies do not change overnight. And an incubator should

be only one tool in a broader econcmic development pian.

The national survey showed that there is indeed some evidence that
incubators contribute to the process of building indigencus companies.
That s, they can keep home grown talent at home and develop companies
that in turn help generate jobs for the community. Since the incuba-
tor concept 1s relatively new, not many companies have actually gra-
duated or left the incubators. However, of the thirty companies that
were found to have graduated from incubators in the national survey,
20% remained in the same neighborhood as the incubator, 60% in the
same city and 20% in the same state. No doubt, some companies will be
Tured or opt to move to other states in the future. But early indica~

tions are that incubators may be a viable economic development tool.

Because of this, incubators do gain the financial, moral, and/or
public relations support of communities. This support may come from
private tndividuals, city government, private industrial councils,
county government, universities and chambers of commerce. This sup-~
port is also crucial in leveraging additional assistance from pro-
fessionals and others in the community who may be able to provide
business expertise to the tenant companies. When the incubator {s
perceived as a reflection of community goals and as a potential asset
to economic development and diversification, then it is able to a
degree to rise above self-interest and thus garner more broad-based

support.
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in the area;

an experienced (i.e. "successful"} incubator manager;

Q

o a key board of directors;
o a noted advisory council;

a group of promising start-up companies; and

(=)

o successful graduated firms.

Essentially by inference {who is associated with the incubator),
by reference {what others say about the incubator and its tenants},
and ultimately by evidence {what the incubator actually produces), a
perception of success can be established that serves both the incuba-

tor and the tenant companies.
8. Selection Process for Tenants

If an incubator seeks to build companies, then it must have a
selection process through which it evaluates, recommends and selects
tenant firms, By what criteria will it admit companies into the
incubator? How will the incubator judge success? When and under what
circumstances will it "pul} the plug" on tenant companies? Wwhat, if
any, exit policy exists, and how does this apply to the selection of

incoming firms?

The criteria for tenant selection are important and may vary with
the mission and objectives of the incubator. Incubators favor high
technology and light manufacturing firms. (See Chart 7) Criteria for

tenant company selection includes the ability to create jobs, pay
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These ties can be formal or informal. The {ncubator may actually
be a part of the university or a particular college. In this case,
the facility may be on campus, and the incubator may be subject to the

rules and regulations of the university system.

Through an informal affilfation, the incubator may be on campus but
operate as an fndependent entity that leases space from the

university.

In addition, incubators have developed other types of ties to a
university which includes having former university professors as mana-
gers or advisors, or having university faculty entrepreneurs in the

tenant companies.

Incubators affiliated with a university are also physically close
to the university. Among the survey respondents , 39% are 5-10
minutes by car from the university; 27% are within walking distance;
18% are 10-60 minutes by car from the university; and 15% are

actually on a university campus.

While incubators benefit from the direct and indirect suppert of
the university, there are also advantages to a university arising from
its relationship to an incubator. The incubator provides a mechanism
to commercialize university research. It helps a university partly
fulfi1l an emerging obligation of directly contributing to economic
development. It also provides an opportunity for university faculty

and graduate students to do research.
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* Houston's $55.8 of venture capital investments by technology
and firms were 5 in computer-related; 4 in robotics; 5
medical; 3 telecommunications; 4 in manufacturing; 9 in oil
and gas-related; 3 broadcasting; 1 in food service; apd 5 in

others.

" Austin's $77.35 million of venture capital investments by
technology and number of firms were 3 in computer-related; 1
medical; 3 telecommunications; 1 manufacturing; 1 ofl and

gas-related; 1 broadcasting; and 2 in others.

* San Antonio's $76.0 million of venture capital investment by
technoiogy and firms were 1 in computer~related; 1 in
medical; 1 in telecommunications; 1 manufacturing; and 1 in

biotechnology.

An additional source of funds to broaden these fnvestment trends
are out-of-state venture capital firms that are being attracted to
Texas. For example, ir 1983 and 1984, seven out-of-state partnerships
have opened offices in Dallas: Citicorp Venture Capital of New York:
Investments Orange Nassau of Boston and the Netherlands; Golder Thomas
and Company and Woodland Capital of Chicago; Intercapco of Cleveland;
Business Resource Investors, and Doughery, Jones & Wilder, both of

California.

High-Tech Firms Move to Texas

High technclogy RADQ in Texas got a high boost from the successful

location of Microelectronics & Computer Technology Corporation (MCC)
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agricultural and petrochemical mainstay industries. An important sti-
mulus for high technology in Texas was the projected defense build up
through 1987 by the Reagan Administration. In terms of 1979 dollars,
this build~up was more than $8.5 billion of output. 8etween 1983 and
1987, the defense expenditures could result in a2 net increase of over
70,000 high technology jobs. In addition, aerospace companies such as
Lockheed, North American Rockwell, and others were estabi{shing opera-
tions in Texas. The Befense R&D budgets were growing at a faster rate
than we had seen for some time. Teday, many of the major national
research universities' faculty members in the Northeast and California
were not accepting funds from the largest R&D program in history --
namely, the Strategic Defense Initiative. This provided a rare oppor-

tunity for Texas.

In 1983, Governor Mark White began to emphasize technology for
economic development. The technology focus was on high technology
firms 1ike MCC. Moreover, he initiated collaborative efforts between
the two flagship universities {The University of Texas System and the
Texas A & M University System), the communities across Texas, and the
private sector. In many respects, this was a landmark achievement fn
terms of newer institutional arrangements for high technology for eco-

nomic growth.

The 1983, 1984, and 1985 legislative actions can be summarized as

follows:

> Appropriated funds for the Institute for Ventures in New

Technology (INVENT) at Texas A & M University and the
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* The 1985 Legislature mandated that the Coordinating Board
hold hearings on the future of higher education and to pre-
pare proposals especialiy on technology policy for future

legislation.

Community Initiatives

Buring the 1980-1985 period, a number of communities began to take
independent initfatives to encourage high technology. The
communities' activities were very extensive and broadly based in
Texas. They included Houston, Dallas, Fort Worth, San Antonio,
Austin, and E1 Paso. Also other communities, such as Beaumont, Port
Arthur, Orange, Corpus Christi, Galveston, Kingsville, Laredo,
Victeria, Midland-Odessa, Tyler-Kilgore-Marshall-longview, and
rumerous others., The larger cities got most of the media attention.
These communities established various mechanisms and task forces for
high technology growth and economic development and diversification.
They brought together the business community, academic institutions,
service organizations, and local and state government officials and
agencies to help develop significant building blocks for a high tech-
nology infrastructure. These included the establishment of incuba-
tors, institutes and centers, and corridors. They gathered together
leadership from ail groups in the communities, including minorities
and unions, conducted symposia and conferences, and visited other sta-
tes or foreign nations to view high technology programs for potential

spin-offs. There was not only a2 lot of high technology action but
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of high technology. There is now the beginning of a more focused and
perhaps more realistic view of the use of all technologies to trans-
form Texas's resources == ol and gas, minerals, agriculture, its
location pertinent to Mexico, Central and South America, its coast
line, etc. We are in the process of developing these resources into a
sound economic foundation for stable economic growth that will meet
the needs of the future demographic mix of population, and at the same
time play an important leadership role in modernizing American econo-
mics for the twenty-first century. In other words, we are becoming
aware that high technology is neither the economic savior nor the
over-emphasized answer to ail problems. It is a catalyst and an
important integral part of a much Targer system of innovation that

most of us cannot directly or explicitly link.

Higher Education: THe University of Texas System

The higher education community is an important and integral part
of technology Tn Texas. A significant number of advances and develop-
ments for Texas higher education and technology have developed during
the past five years. For purposes of today's talk, I shall cenfine
myselif to the University of Texas System. The UT System Board of
Regents, the Chancellor's Offices, and instituticnal heads have
accepted in principle and practice the beitfef that they have a respon-
sibility to accept leadership for ecaonomic development through science
and technology. In my opinion, this is a major breakthrough in higher
education. Few other universities across the country have yet to

accept this challenge.
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Institutes, centers, and foundations are being established

throughout Texas for technology venturing, which is a

collaborative means for utilizing science and technology for

economic development. These include:

*

The Advanced Robotics Research Institute at The
University of Texas at Arlington which will be located

in Fart Worth.

Establishment of non-state funded biotechnology
endowment funds for research and commercialization at
The University of Texas Health Science Center at Dallas.
This effort was greatly encouraged by the Dailas Mayor's

Task Force for Technology.

Center for Energy and Economic Diversification at The

University of Texas of the Permian Basin.

Institute for Biotechnolegy at The University of Texas

Health Science Center at San Antonio.

A number of ongoing start-up activities including a
Center for Technology Venturing at The University of
Texas at Tyler and The University of Texas Health Center
at Tyler. The University of Texas System Cancer Center,
M.D. Anderson Hospital and Tumor Institute, and The
University of Texas Health Science Center at Houston are

working on centers and special non-state funded
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Today's eccnomic crises in energy, agriculture, and high tech~
nology in Texas have become the drivers for transforming our economy.
They have served to let us look at the realities of what exists and
provided the emotional spur to make positive changes. We are now
asking ourselves hard questions and seeking alternatives that bring
about the requisite changes. There is now general recognition that we
have to ask the public and private sectors, "What {is best for Texas?"

Today's state of technology in Texas is faced with challenges:

1. How do we establish State of Texas Science & Technology
Policies that encompass our own unique technologies that are
more than following the five or six high technologies that

all other states and developed nations are following?

2. Why is it that Texas does not have a major Federal R&D

Laboratory?

3. What does it take for Texas to attract outside venture capi-
tal and other financing second to California to build indige-
nous companies headquartered in Texas that become the new

Fortune 50D in the next 20 years?

4. How do we diffuse technology developed in ocur flagship and
lightning-rod institutions to all our communities so that we
maintain the viability of current firms as well as provide

for diversification and growth in newer indigenous firms?

g, How can we increase Texas' share of Federal R&D so that we

are at least the third-ranked state?
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The near~term prospecis for Texas' technological future {s one of
getting our priorities in order and enhancing the collaborative
efforts of the private sector, academia, and state and local govern-
ments to achieve the goals of building a unique Texas technology that
results in innovation centers as well as world-class manufacturing

centears.

Priorities for High Technoloqy Development

In my opinion, there are a number of priorities that we should

consider:

First, Texas should establish its own State Venture Capital Funds

for funding Texas's start-up companies. Statutes should be
changed so our public pension funds and other state endowment

funds can be prudently invested in venture capital partnerships.

Second, steps should be taken to identify and to extend those
technologies that will permit us to maintain our enargy technology
Teadership in the world. Furthermore, these should be extended to
diversify the use of oil and gas from fuel purpose to higher

vajue-added products that give Texas a worldwide edge and market.

IThird, we should take the necessary steps that increase both the

federal government and industry research base in Texas.

Fourth, Texas should actively seek to establish a major Federa?

Research Laboratory preferably within the current capabilities and
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MINNESOTA

Governor’s Office/Science and Technology

GOAL: To provide a clearinghouse for inquiries concerning
science and technology development programs in Minnesota.

To institutionalize the link between the Governor
and private sector technology developers,

= Established in 1983

« 1988 Budget $500,000 (100% State)
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Microelectronics and Information Sciences Center

GOAL: To further cooperative research between private
corporations and the University of Minnesota’s
Institute of Technology.

« Established in 1981

» 1685.1987 Budget $7.3 million (100% State)
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NORTH CAROLINA

Research Triangle Institute

GOAL: To perform contract research for industry and government
chents.

» Established in 1958

« 1985 Budget: $52 million (80% Federal; 10% Private; 10% State and
Foreign)
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North Carolina Board of Science and Technology

GOAL: To encourage and support the use of scientific,
engineering, and technological resources in the
interests of the state.

J
» Established in 1964/ Reorganized 1979

o 1984 Budget $1.7 million (100% State)
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Customized Job Training

GOAL: To attract outside businesses to North Carolina
by guaranteeing trained personnel.

To provide training and new skills to displaced
North Carolina workers.

» Established in 1960

- 1985 Budget $5.5 million (100% State)
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MASSACHUSETTS

Massachusetts Technology Development Corporation (MTDC)

GOAL: To provide an additional capital resource for
Massachusetts® technology-based enterprises and
entrepreneurs.

To make loans and equity investments to

promote job creation and economic growth in
technology areas.

e Established in 1978

e 1986 Budget $948,000

Massachusetts Capital Resource Corporation

GOAL: To provide an additional capital resource for
Massachusetts businesses.

» Established 1977

« 1977-1987 Budget $100 million (100% Private Funding)
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PENNSYLVANIA

The MILRITE Council--Make Industry and Labor Right in Today's

Economy

GOAL: To utilize business and labor expertise in
formulating solutions to economic
infrastructure problems being faced by
the state.

» Established in 1978

- 1988 Budget $211,000
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Seed Capital Venture Funds

GOAL: To serve as a catalyst to the establishment
of private venture.capital funds focusing on
the needs of newly established advanced
technology companies.

« Established in 1984

« 1086 Budget $3 million {25% State; 75% Private)
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NEW YORK

New York State Science and Technology Foundation

GOAL: To coordinate and implement the state's
science and technolegy programs.

» Established in 1963/ Revitalized in 1981

o 1984-1086 Budget $9.7 million (for all programs and Foundation)
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Centers for Advanced Technology

GOAL: To improve relations and coliaboration
between academia and industry.

« Established in 1981

- 1986 Budget 37 million {100% State)
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Corporation for Innovation Development

GOAL: To foster the formation of new,
technology-based ventures with a
significant potential for creating
jobs and to leverage private investment funds.

s Esteblished in 1982

« 1986 Budget 32.2 million (73% State; 27% Federal)
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state involvement in creating sources of venture capital, survey the types
of programs adopted by states and results tc date, and then discuss the
future of such initiatives on state agendas.

THE CASE FOR STATE-SUPPORTED VENTURE CAPITAL

More than 30 states have instituted some type of venture capital
program since the mid-1970s, with most having been adopted in the past few
years. States have provided financial assistance to businesses for years,
but involvement with venture capital, as the term suggests, is riskier than
past efforts. State policymakers are attracted to venture capital programs
by the potential economic benefits--more jobs, diversification of a state’s
ecanomic base and more tax revenues--of “seeding" small, high-growth firms
that do not have access to other public or private funding.

But why should states become involved in venture capital when the
private sector has already provided more than $16 billion? One reason is
that funding gaps exist in the private venture capital market. According to
Roubina Khoylian, director of research at Venture Economics, Inc., 70
percent of all venture capitai js concentrated in California, Massachusetts,
New York and Texas. Even though the absolute ampunt of venture capital
available is growing nationwide, it appears that most funds still gravitate
to familiar entrepreneurial hotbeds like Califernia’s Silicon Valley and
Massachusetts’ Route 128. State-sponsored venture capital efforts provide a
source of risk capital and, in some instances, may assist in the growih of
private venture capital markets in states where there is Jlittle venture
capital activity.

The Waine Capital Corporation is a good example of how a state-backed
venture capital program can help attract private venture capital to a state.
As a privately run Small Business Investment Company (SBIC), the corporation
was capitalized with 31 million in state funds. Since 1980 when it was
launched, the corporation has made numerous investments in Maine businesses,
In addition, by co-investing ip over $16 million worth of private financing
and by helping firms fipd other investors, the corporation is a catalyst in
attracting private funds to the state.

Studies have found no consistent correlation between the amount of
venture capital managed by a state and the amount of private investment.(2)
In Maine’s case, however, the state-spensored venture capital program has
provided a significant sum of capital that was previously unavailable to
firms within the state’s borders.

In addition, there are other reasons why new businesses in need of
venture capital have tropuble raising the money. In March 1985, the HWall
Street Journal pointed out that it has become more difficult for young
businesses to obtain venture capital. Although venture capital funds flowed
freely in 1983, much of it now is being used to keep struggling firms aflioat
that were first funded during the boom cays. Conseguently, many small firms
face great difficulties in obtaining venture capital. Or, if the maoney 1is
available, the businesses have to surrender "a large chunk of their eguity,
reorganize or even merge their firms."(3)

--NC3L State Legislative Report--2
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Partnership, which was capitalized with state pension funds, will also
consider firms that are not in commonly considered growth industiries if they
show promise. Furthermore, rather than targeting high growth industries,
the Alaska Resources Corporation (then called the Alaska Renewable Resources
Corporation) invested in 1980 in fishing and timber industries in an effort
to help those sectors through economic hard times (the corporation
encountered problems, which are discussed later).

In addition, although state initiatives usually target firms during
their early stages, that is not always the case. The Iowa Product
Development Corporation prefers seed financing in businesses that are at
Jeast at the advanced, prototype stage of a new product. The Indiana
torporation for Innovation Development invests in both technical and
nontechnical firms at different stages in the development process. The
Michigan Depariment of Treasury, which is allowed to invest a percentage of
the state’s public pension funds in venture capital projects, prefers joint
ventures with other organized venture capital funds 1in 1later-stage
invesiments.

In the role of venture capitalist, states usualiy expect some form of
return for providing the capitai. The return, normally long-term in nature
and generally not receivable for five to 10 years, may be in the form of
royalty payments or dividend and capital appreciation of eguity instruments.

CATEGORIES OF STATE INITIATIVES

Most analysts of state venture capital programs study only guasi-public
corporations created by legislatures, but this narrow focus cliouds a
thorough understanding of state initiatives. The sources of state venture
capital funding and the way that the dollars are dispersed vary as much as
the businesses that receive the funds.

States have used three basic appreaches for providing venture capital:

o Creating state-chartered quasi-public and private venture capital
funds;

o Allowing public pension funds to make venture capital investments;

o Providing tax incentives to encourage private investment in venture
capital funds or to encourage private venture capital investment
directly in specified types of companies.

Each of these approaches varies in the degree that the state is
involved in the capitalization and operational funding of the programs and
in directing the investment decisions. The state-chartered venture capital
funds exhibit the greatest amount of state invoivement while the tax
incentive approach represents the jeast. In each instance, however, these
initiatives are designed to increase the amount of venture capital available
to privaie firms and to improve their access to the funds.

State-Chartered Entities: This approach, which wusually directly
involves the state, is tne most common, By summer 1985, 20 states operated

--NCSL State Legislative Report--4
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the corporation’s investment, although this percentage may drop after a few
years of the firm’s operation. If the product is a success, the corporation
recovers its investment; if the product or company fails, the investment is
lost, except for rights to the development, including patents.

In addition to providing much-needed funding, many state venture
capitalists offer valuable management assistance as well. New York's
Corporation for Innovation Development Program provides a range of technical
assistance services to its clients. In Maine, a staff member of the Maine
Capital Corporation often works directly with the company management and
usually sits in on meetings of the board of directors, at Teast in the
initial stages. The Indiana Corporation for Inncvation Development does not
seek active involvement in the management of the companies in which it
invests, but nonetheless expects an open line of communication with the
company’s management and, in most cases, requires a seat on the board.

Public Pension Fund Investments: Another approach to promote venture
capital is io tap the vast resources of public pension funds. In most
states these funds, whose assets run into the billions of dollars, are
invested by fund managers who seek to generate an acceptable return to
provide retirement income for public employees. Public pension funds,
usuaily subject to state Taws that attempt to keep the funds fiduciarity
sound, have generally been managed in a conservative manner.

These investments are generally made under the prudent investor rule,
which provides broad authority for the investment of public pension funds.
A trustee may make investments which would be selected by an investor of
‘prudence, diligence and intelligence in the management of his or her own
affairs, giving due consideration to the safety of principal and income. {7}

In recent years, some state policymakers have advocated using part of
these funds to promote economic development. Since the funds provide a
promising capital pool and their 1liabilities are long-term in nature,
several states have initiated tegislation allowing public pension fund
investments in venture capital projects. By mid-1985, seven
states--Coiorade, I1linmois, Michigan, New York, Ohis, Oregon and
Washington--had made significant investments with such funds. Several other
states were studying similar legislation--lowa, for exzmpie, enacted a bill
in its 1985 legislative session--or were about ready to make specific
jnvestments.

Most of the seven states undertake only passive investments in the form
of limited partnerships with other venture capital funds. For instance, the
Oregon Investment Council, which consists of the state treasurer and others
appointed by the governor, can commit up to 5 percent of the pension funds
it manages to venture capital. . Other state programs, such as the Colorado
Public Employees Retirement Association, are given full discretionary
inyestment authority under a specific state statute. In addition to
participating in limited partnerships, Michigan and Ohio aiso make direct
investments in particular businesses. Michigan has been a leader in
initiatives in public pension fund usage. 1In 1982, Public Act 55 created
the Venture Capital Division of the state Department of Treasury. The act
specifies that the Treasury Department, custodian of five separate
retirement systems, may invest up to five percent of the systems’ assets in

--NCSL State Legisiative Report--6
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including manufacturing, natural resources, agriculture and tourism, 8y
August 1985, five companies had been certified.

Meanwhile, Louisiana, under the Capital Companies Tax Credit Program,
expects to induce private venture capitalists to invest $20 million yearly
in Louisiana businesses.

Many see using tax incentives to attract private venture capital to a
state as a demonstration of cooperation between the public and private
cectors not readily visible in some of the other initiatives. The state
plays a catalytic role by giving broad directions to the investment firms,
but the investment decisions are left to the firms. Because interest in
state-sponsored venture capital has risen only within the past few years and
because most states cperate under constitutional bans against direct state
investment, it appears that this approach may grow in importance.

CAUTIOUS OPTIMISM PERVADES STATE EFFORTS

Although considerable interest in state-sponscred venture capital is
apparent, concern ‘over state attempts to use such policies as quick cures
for economic w0es Tremains. Venture Capital Journal suggests that
"expectations for rapid economic deveTopment, for reduced unemployment and
for the growth of new industries can only be met by venture capital suppert
to industry over the long term."(9)

in addition, John P. Frazier, Jr., president of Connecticut’s Product
Development Corporation, which began investing in 1975, cautions that "any
state official who plans to construct 2 venture capital operation should be
prepared far a lengthy development and payback period in the pperation’s
existence." To this day, the corporation is still receiving returns to
repay initial investments, which created new jobs-earty -in its operation.

At the outset, a policymaker must first closely study the role and
scope of private venture capital and the problems and capital needs faced by
businesses before deciding what type of program, if any, toc propose. Each
state must understand its own capital market structure before considering
the adeptien of another state’s methods. Pathbreaking efforts such as
Connecticut’s Product Development Corporation, Massachusetts’ Technology
Development Corporation and Michigan’s Venture Capital Division should be
examined, but not necessarily duplicated.

Finally, it is important to remember the views of those who maintain
that public-private sector cooperation may be the most effective method to
enhance the venture capital process. As such, some programs have been
instituted in which the state’s role in venture capital formation rests more
on an infoermaticnal basis. 1In addition to previding debt financing to
businesses, the Pennsylvania Milrite Council, an independent state economic
development agency created to address the state’s economic problems, has
undertaken an.extensive venture capital formation survey to determine the
needs of businesses in the state. The Georgia Advanced Technology
Development Center provides, among other things, detailed information and
research reports about statewide resources and technical capabilities to
qualified firms.

--NCSL State tegistative Report--8
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community Development and a consultant to¢ many states on economic
development policy, “The Alaska Resources Corporation got inte trouble by
allowing politics to get into the way of sound investment decisions."(10)
The Alaska Legislature has voted to phase out the operation by 1988. Most
states target firms with the potential for high growth with their venture
capital programs, however, instead of attempting to save so-called "sunset"

industries.

Since most state venture capital programs are only a few years old, it
is apparent that this new state experiment is still in its infancy. It is
clear, however, that states are unwitling to remain passive 1in the
ever-changing national and interpational economic climate. At the very
teast, state-sponsored venture capital initiatives heip portray particular
states as pro-business, a tag that many states have actively sought since
the 1981-82 recession. In the world of state legislative policy and debate,
such a perception is not inconseguential.

Some states have also included venture capital initiatives as part of
comprehensive economic development strategies. Ohio's Thomas Alva Edison
Program, Pennsylvapia’s Ben Franklin Partnership, and New York’s Science and
Technoiogy Ffoundation are examples of sweeping initiatives that include
venture capital programs as well as business incubators, advanced technology
centers and other efforts to promote new business development and modernize
older industries.

In Tight of the diminishing federal presence in economic development at
the state level, the new state initiatives in such areas as venture capital
should not be surprising. Instead of allowing diminished federal aid and
hostile, uncertain economic tides to frustrate their economic fortunes, many
states have taken the initiative to shape their future.

Gary Bettger, a student 1in economics and public policy at the
University of ODenver, worked as an intern for NCSL during the summer of
1985, For further information, contact Dan Pilcher in the NCSL Denver
office.

-~NCSL State Legislative Report--10
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STATE NAME YEAR FUNDING SOURCES GOVERNING OVERSIGHT

THDTANA Corporation for Science 1982 $20M state appropriation Private, non-profit.
and Technology from general fund every two Board composed of individuals
Jihn tlague, years. from public & private sector.
{317) 635-3058

10WA Product Development 1983 $1.2M in state funds; Board selected by governor
Corp., Doug Getter, also, Tottery and confirmed by Senate.
{515) 281-3925 will provide more

capital.

10WA Venture Capital Fund, 1983 State provided Jeadership Limited partnerghip.
L.P. InvestAmerica to start fund capitalized Managed by private Firm,
Venture Group. David by private individuals and InvestAmerica.
Schroder, corporations. Funding
{319) 363-8249 nearing $12M.

KANSAS Venture Capital, Inc. 1978 Owned by Kansas Develgpment Private, for-profit SBIC.
Development Credit Corp. Credit Corp. & banks. Enables operation to borrow
George Doak, Capitalized at $1M. $3M from SBA.
{913) 235-3437

LOUTSEANA Small Business Equity 1980 $2M state appropriation in Board appointed by governor.
Corp. Jean Armstrong, 19B2. -
(504) 342-5361

MAINE Capital Corporation 1980 State provided 50% tax Private, for-profit SBIC.
David Coit, credit to investors. §IM Additional capital available
(207) 772-1001 originat capitalization. from SBA.

MARYLAND Equity Participation 1985 Appropriation from existing Maryland Small Business

Investment.
Stanley Tucker,
(301) 659-4270

fund. Additienal funding
expected in January 1986.

Development Financing
Authority, no formal
guidelines yet.
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Board represented

Work together in

STATE NAME YEAR FUNDING SOURCES GOVERNING QVERSIGHT
OREGON Resource & Technology 1985 $10M state Non-profit, public corp-
Development Corp. appropriation from oration.
Joseph Coriright, . state lottery. by governor and 1@ directors
{503) 378-8811 chosen by him from various
sectors.
PENNSYLVANTA Ben Franklin Partnership 1983 $3M set aside from Four regional privately-
Seed Capital Fund $1904 industrial managed funds.
Program. Roger Tellefsen, revenue bond financial
(717) 787-4147 program.
uTAl Technology Finance Corp. 1983 $3.2M program revenue Board appointed by governar.
Grant Cannon, base. Approx. $iM for Venture Capital Program
{801) 583-B832 venture capital program. operated independently by
Utah Techmoloegy Venture Fund
I.
WISCONSIN Community Capital, Inc. 1982 $250,000 in state approp. Community Capital created by
Wisconsin Community §2.6t1 from private sector Authority, but independent
Development Finance {$2.5M from contributions, operation.
Authority. lLouis Fortis, $100,000 attracted through assistance programs.
{608) 266-0590 75% state tax credit.} Capital’s board of directors
etected by sharehalders.
WYOMING Industrial Development 1979 $IM initial capitai. Also Investment decisions made by

Corp. Larry McDonald,
{307) 234-5351

many institutional stock-
halders.

privately-managed board.
Created Capital Corporation,
a private SBIC (funding
available from SBA).
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Not yet in operation.

} project, %400,000.

2 projects, $125,000.

STATE TARGETS INVESTMENT TYPES ACTIVITY
OR Innovation in existing Seed capital, as well as
industry & development 9f new some grants; legislation
industries. bread in this manner. R&D
grants, technical information
ctearinghouse.
PA New bu-inesses during Equity financing, look for
earfiest stages including private match.
firms in small business
incubators.
ut New & emerging technology- tEquity position; some No projects
based companies. maragement role sought. completed.
Wi Firms connected with community Equity and debt.
development corporations.
Create jobs for chronically
unemployed.
Wy Diversified manufacturing tquity and debt.

firms with growth potential
and viable management team.

About 25% of over
$12.7% committed to
venture capital,






























Inc.: SEI Information Technology:; Warner & Swasey Co.:; United
Technologies Corp.; USAF; Valid Logic Systems, Inc.; Westinghouse
Electric Corp.;

European Industrial: ADEPA (France); Adolf Waldrich Coburg
GmbH & Co. {West Germany); Aerospatiale (France); Asea AB
(Sweden); British Aerospace: Construcciones Aeronauticas, S.A.
{Spain}); Calma (UK); Daimler-Benz AG (West Germany); Deutsche
Forschungs und Versuchsanstalt fur Luft und Raumfahrt e.V.(West
Germany); Electronic Control Systems S.p.A{Italy}; Elsag {Italy):
Fiat S.p.A (Italy); Finmeccanica Alfa Romeo [Italy); Hewlett
Packard GmbH(Federal Republic of Germany); Ingersoll Engineers
(England); International Computers, Ltd. (UK); Istel Ltd. (UK};
ITT IITE AMT Center (Belgium); IVF (Sweden); Jaguar Cars
Ltd.{UK); Lucas Group Services Ltd (England); Vandelli S.p.A.
{Italy); Matra-Datavision, Inc. (France);
Messerschmitt-Bolkow-Blohm GmbH (West Germany); Nuovo Pignone
S.p.A. {(Italy); Philips International B.V. (The Netherlands);
Prime Computer CAD/CAM Ltd (UK); Racal-Redac Lid. (Englandj);
Renault (France); Saag-Scania (Sweden); Sandvik AB (Coromant
({Sweden): Short Brother Ltd. {(Northern Ireland); Siemans AG (West
Germany); S5TC Telecommunications, Ltd. (UK}); The Plessey Co. PLC
{England); Thomson Informatigue Services-CSF (Francel; TRO
Metaalinstituut {The Netherlands); Valmet Procons 0OY, Ltd.
(Finland); Volkswagenwerk AG (West Germany); VTT (Finland}.

Japanese Industrial: Computer Services Corp.; Daikin
Industries Ltd.; Fujitsu; Hitachi; Japan Information Services;
Kawasaki Heavy Industries; Matsubishi Electric Corp.; Nachi
Fjuikoshi Corp.; NEC Corp.; Nippon Telegraph and Telephone;
Nippon Univac Kaisha, Ltd.; Oki Electric Industry Co.; Omron
Tateishi ELectronics Co.; Sanyo Electric Co.; Shoko Co., Toshisha
Corp.

Educational: Members include 20 U.S. universities, 14
European universities and 3 Japanese universities.

Objectives:

To sponsor joint research and development in the use of
computer systems and software to improve the productivity of the
industry.

DEET JOINT RESEARCH VENTURE

Parties:

Airosol Company, Inc.: Bayer AG:; Chemical Specialities
Manufacturers Association, Inc.; Fuller Brush Company: Lehn &
Fink Products Group, Sterling Drug, Inc.; MclLaughoin Gormley King
Co.: Miles Laboratories, Inc.; Mohawk Laboratories, Inc.: Mowatt
Sporting Goods; "Ole Time" Woodsman, Divieion Pete Rickard, Inc.:
Plough, Inc.; 5.C. Johnson and Son,Inc.; Speer Products, Inc.:
virginia Chemicals, a division of Celanese Corp.; Wisconsin
Pharmacal, and division of Badget Pharmacal, Inc.

Objectives:
To sponsor and conduct resaearch on the pesticide ingredient
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of projects include the research and testing of such projects as:

1. An acoustic borehole televiewer capable of functioning at
high temperture and pressure.

2. Eleastomeric blowout preventer seals and drill pipe
protectors that can withstand the high temperatures and corrosive
environment in a geothermal well,

3. Rotating head seals that function as blowout preventers.

INTEL CORPORATION/XICOR CORPORATION

Parties:
Intel Corporation; Xicor Corporation

Objectives:
To engage in the joint development of EEPROM devices.

INTERNATIONAL PARTNERS IN GLASS5 RESEARCH

Parties:

ACI Ventures, Inc.; Bayerische Flaschen-glashuettensereke;
Brockway Research Inc.; Emhart Glass Research, Inc.; Portion
Research, Inc.; Rockware Glass Limited; Yamamura Glass Co.

Objectives:

To develop glass containers that will be stronger and lighter
than those currently used by members of the glass container
industry.

RAISER ALUMINUM § CHEMICAL CORPORATION AND REYNOLDS METALS

Parties:
Kaiser Aluminum & Chemical Corp., Reynolds Metals Co.

Objectives:

To research and develop suitable ingot metallurgy and
manufacturing processes for the manufacture of commercially
acceptable aluminum-lithium alloy products from ingots, and
appropriate aluminum-lithium recycling technology.

MERRELL DOW PHARMACEUTICALS, INC, AND BOFFMANN-LA ROCHE,INC

Parties:
Merrell Dow Pharmaceuticals; Hoffmann-La Roche.

Objectives:

To evaluate the effect of concomitant administration of DFMO
and interferon for the treatment of metastatic malignant
melanoma.
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Objectives:

To develop a coordinated home control and energy distribution
system containing integral telecommunications and advanced safety
features by designing and developing & set of compatible products
including integrated power &nd signal cabling to tie home
electrical products into a single power and communications
network.

NORTON/TRW CERAMICS

Parties:
Norton Company; TRW Inc (TRW Structural Ceramics, Inc.)

Objectives:

To conduct basic research and development programs directed
to the development of ceramic products, ceramic/ceramic composite
products, and ceramic coatings for metallic and ceramic products.

ONCOGON LIMITED PARTNERSHIP

Parties:
Wallingford Research, Inc.; Cancer Research, Inc.; Sygenic
Co.

Objectives:

To engage in research and development of commercial products
for the diagnosis or treatment of human cancer.

PETRCLEUM ENVIRONMENTAL RESEARCH FORUM

Parties:

Amoco 0il Co.; Atlantic Richfield Co.; Champlin Petroleum
Co.: Chevron Research Co.; Conoco Inc.; Exxon Research and
Engineering Co.; Koch Refining Co.; Mobil Research and
Development Corp.; Murphy 0Oil USA,; Occidental Petroleum Corp.:
Pennzoil Co.; Shell Development Co.; Standard 0Oil Company of
Chio; Sun Company Inc.: Tenneco Inc.; Texaco Refining and
Marketing Inc.; Union 0il Co.

Objectives:

To provide a forum for the collection, exchange, and analysis
of research information relating to the development of technology
for environmental pollution control and waste treatment for the
U.S. Petroleum Industry.

PLASTICSE RECYCLING FOUNDATION, INC.

Parties:
Allegheny Leeter-Eater Division; Bev-Pak; Brockway, Inc.;
Coca-Cola Bottling Co.; Conair,Inc.; Continental Plastic
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Objectives:

To sponsor and conduct toxicological research on the
pesticide ingredient PYRETHRIN and to submit the results of the
research to the EPA.

SEMICONDUCTOR RESEARCH CORPORATION

Parties:

Advanced Micro Devices Inc.; ATeT Technologies Inc.;
Burroughts Corp.; Control Data Corp.; Digital Eguipment Corp.;
E.I. duPont de Nimours Co.; Eastman Rodak Co.; Eaton Corp.;:
E-Systems, Inc.; GCA Corp.; General Electric Corp.; General
Motors Corp.; Goodyear Aerospace Corp.; GTE Labs, Inc.; Harris
Corp.; Hewlett Packard Co.; Honeywell, Inc.; IBM Corp.; Intel
Corp.; LSI Logic Corp.; Monolithic Memories, Inc.; Monsanto Co.;
Motorola Inc.; National Semiconductor Corp.; Perkin-Elmer Corp.;
RCA Corp.; Rockwell Corp.; Semiconductor Equipment and Materials
Institute, Inc.; Silicon Systems Inc.; Sperry Corp.; Texas
Instruments,Inc.; Union Carbide Corp.; Varian Associates, Inc.;
Westinghouse Electric Corp.; Xerox Corp.

Objectives:

To sponsor and conduct research supportive of the
semiconductor industry and directed toward increasing knowledge
of semiconductor materials and related scientific and engineering
subjects that are required for the useful application of
semiconductors.

SOFTWARE PRODUCTIVITY CONSORTIUM

Parties:

Allied Corporation; The Boeing Co.; E-Systems Inc.; Ford
herospace and Communications Corp; General Dynamlcs Corp;
Grummann Aerospace Corp; GTE Government Systems Corp; Lockheed
Missiles and Space Co.; McDonnell Douglas Corp; Northrop Corp:
Rockwell International; Science Applications International Corp;
TRW Inc.: United Technologies Corp; Vitro Corp.

Cbjectives:

To explore the possible nature and structure for a joint
venture to conduct research and development in the area of
advanced technology relating to computer software tools and
technigues.

UNINET RESEARCH AND DEVELOPMENT COMPARY

Parties:
Uninet,Inc.; Control Data Corporation.

Objectives:
To provide packet-switching data communications networks
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Transtation Centers - This bill would allow Translation Centers to be

established on UC campuses where there is sufficient capability and

interest to translate research and other documents.

Community Colleges ~ This bi11 would create the "Employer Based
Training Program," a grant program administered by the Board of
Governors of the California Community Colleges, to provide funding for
equipment, materials, and cther necessary expenses for high demand,
industry specific training for the Community College competing for the

program.

Software Grants - With the approval of the Regents of the University

of California, this bill would require the University of California to
provide grants to schools of education, schools of psychology, and
computer departments of the University to develop software and a new
computer language to facilitate the efficient development of educa-

tional software.

RESEARCH_AND DEVELOPMENT

Research Bibitography - With the approval of the Regents of the

University of California, this bill would establish a computerized
systemwide bibliography of the research papers and current research
projects of the faculty and graduate students and provide this infor-

mation to the private sector.

California Research Council - This biil would establish the California

Research Council, which would be composed of scientific advisors from
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- support and catalyze programs aimed at training and cetraining the
Texas work f{orce so that there exists a highly skilled lebor pool
cabable of capitalizing on the next economy.

- raise funds and hire a small, highly professional staff to be loeated
In Austin in order to liaison with the TEXANE board and other
appropriate groups and individuals and to carey out the day-to-day
organizational and administrative activities as well as the program
of TEXANE

- serve as the private sector partner for the rapid creation of the

type of dynamie, publie-private partnerships for economic development
that suceessfully brought MCC to Texas

R stimulate and support increased R&D and commercialization of
intellectual property in Texas

- work aggressively in Washington, D.C. and in the nationai political
arena to secure 8 fairer share of federal research allocations (e.g.
for the Strategic Defense Initiative) for Texas

. develop programs and 4 business network to make Texas' economy
more flexible and competitive

- leverage the business relationships of its board members to place
Texas in the best possible position for corporate/industrial relocations
and expansions

- work to create 2 business climate in Texas in which companies can
grow and prosper

First Priority

Texas is being massively outspent by many other states for economic
development. In an era of hypercompetition, this situation cannct be allowed
to persist {or long periods of time without a severe loss of economic power
and prestige for Texas.

The first priority and first major work program to be lzunched by TEXANE
will be the successful recruitment, working closely with TEDC and other
appropriate organizations and individuals, of one large corporate headquarters
and three small-to-medium expansion operations per year. The type of companies
that will be targeted are:

- success{ul

. growing rapidly

. innovatively managed

. knowiedge-based {not necessarily high tech but

aggressively applying advanced technologies to
existing operations)
. productivity-conscious
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in

lease office space in Austin or establish operations in donated space
in Austin

hire an executive direetor and support staff

launch the first phase of the targeted recruitment effort working
closely with TAMC

expand the TEXANE business network

initiate planning and feasibility studies on other major work programs
consistent with TEXANE organizational objectives.

the next 12-24 months, TEXANE will:

implement additional work programs
build the TEXANE network

explore new and innovative ways to make Texas' economic development
efforts more competitive

explore new and innovative ways to smooth Texas' transition to the
next economy

conduct or contract to have conducted appropriate research studies
consistent with orpanizational cgbiectives

Your involvement and support are appreciated. For further information, contact:

Harden H. Wiedemann

¢/o The Wiedemann & Johnson Companies
3626 N. Hall Street, Suite 300

Dallas, Texas 75219

214/528-5630
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TEXANE Projects
March, 1986

4.

Opening of Paris Office for Texas - working with Management Pilotage, the large
French construction conglomerate, TEXANE is exploring the concept of a shared
sales and marketing office for the State in Paris.

Educational publications and seminars - TEXANE sponsored, jointly with the
Center for a New Democracy (Washington, D.C.) and Booz-Allen Hamilton (San
Francisco, Ca.) a major symposium in January 1986 entitled "Modernizing America.”
The briefing book for this seminar has been widely requested and distributed
within Texas and nationally. TEXANE is now exploring, with the New York based
Japan Society, the idea of a late fall 1986 symposium focusing on the issue of
Japanese - U.S. technology transfer and licensing. The seminar would be designed
to come up with some concrete steps which couid be taken to improve
eommunication and information on Jepanese technology trends (e.g.
microelectronics, optoelectronics, biotechnology, ceramic and new materials,
robctics, ete,) tnh the U.S.

We are pursing a number of "wild-card" projects whose development at this stage
does not justify a report.
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Venture Capital Overview

C) Investors inventure capital pools are driven by
expectations of superior rates of return and on income which 1s taxed as
tong term capitat gains. The mean rate of return for venture capital pools
nas historically been 25%, and no venture capital partnership with
capitalization over §5 mitiion has ever lost money The primary investors
in private venture capital pools are pension funds and wealthy individuals,
although foreign investors, the fastest growing segment of investors in
the venture capitai process, in 1984 surpassed wealthy individuais aas the
second largest group commiting funds:

SOURCES OF CAPITAL FOR VENTURE CAPITAL POOLS,

1980-1983
(Commitments to Independent Private Firms, Only)

INYESTORS 1684 1083 1982 1981 1980
Pension Funds 34% 31% 33% 23% 30%
Individuats and

Families 15 21 21 23 16
Insurance Companies 13 12 14 15 13
Foreign lnvestors '8 16 t3 10 8
Corporations 14 12 12 17 19
Endowments and

Foundations b 8 7 12 14

D) The primary vehicle used in the venture capital industry to manage
investment poals is the independent private partnership Corporate
sponsored venture capital pools and Small Business Investment Companies
have experienced the smallest increase in venture doilars over the ltast 7
years:

DISTRIBUTION OF CAPITAL AMOUNG VENTURE CAPITAL iINDUSTRY SEGMENTS

INVESTMENT Millions of dellars PERCENT
VEHICLE 16977 ig84q INCREASE
Independent part-

nership $ 950 $12,177 i,182%
Corporate financial Q13 1,981 116
Corporate industrial 268 1,423 430
SBICs and other 390 727 86

TOTAL $2.521 $16,208 246%

E) Geographically speaking, venture capital disbursements to portfolio
companies is highly concentrated, with three states receiving nearly
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