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CALIFORNIA LEGISLATURE

Senate

STATE CAPITOL
SACHRAMENTO. CALIFORNIA
85814

August 30, 1985

The Honorable Members of the California State Senate:

We would like to call your attention to the attached report,
Silicon Valley II: A Review of State Biotechnology Development
Incentives, which was prepared by the Senate Office of Research.
The report focuses on the intense competition that is developing
between the states to attract and encourage the growth of the
biotechnology industry.

This exciting new industry has grown from nothing to over two
hundred firms in less than ten years. Its continuing growth and
prosperity is important to California for two reasons. First, it
promises new jobs for our growing workforce and economic develop-
ment for our cities. Secondly, advances in biotechnology will
result in new products and processes that will improve health,
increase productivity, and enhance living standards across the
board. Biotechnology applications will affect virtually every
sector of our economy as well, from agriculture to waste
management.

The promise of this new industry, however, has not gone unnoticed
by state development officials around the country. The attached
report documents many of the very active steps that .other states
are taking to promote the development of biotechnology within
their borders, and demonstrates the increasing sophistication of
the economic development strategies that are being employed by
those states.

While California is not in any imminent danger of losing its 35%
share of the biotechnology industry, state policy makers need to
be aware of its importance to California and the increasing com-
petition that we are facing. With this background in mind, we
also need to review the state's commitment of resources and fund-
ing to ensure that California will maintain its leadership posi-
tion in biotechnology.
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We would like to acknowledge the efforts of Assemblymen Sam Farr
and Bob Navlor who authored Assembly Concurrent Resolution 170
last year. That resolution called for the attached report and a
companion study by the Assembly Office of Research, Review of
Federal and State Regulations Affecting the California Biotech-
nology Industry.

85707247

If you have any questions about the attached report, please con-
tact the author, John Griffing, Senate Office of Research,
(916} 445-1727.

Sincerely,

President pro Tempore
of the Senate

/ Republican Floor Leader

ROSE ANN VUICH

Chair, Senate Committee
on Banking and Commerce
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PREFACE

The growing interest of other states in promoting the development
of biotechnology has not escaped the notice of either state offi-
cials or private industry in California. Increasing concerns of
California legislators and private representatives about the
growing competition and regulatory climate for biotechnology
culminated in the passage in August, 1984, of Assembly Concurrent
Resolution No.170. The measure was authored by Assemblyman Sam
Farr with Assemblyman Robert Naylor as principal coauthor. Sena-
tors David Roberti and Rose Ann Vuich were Senate coauthors.

ACR 170 called for two studies, specifically requesting:

1. "the Assembly Office of Research to conduct a study, to be
completed by April 15, 1985, reviewing all existing, pending,
and elapsed federal and state regulations affecting the Cali-
fornia biotechnology industry”; and

2. "that the Assembly 0Office of Research and the Senate Office
of Research also study incentives being offered by other
states and countries to promote the development of biotech-
nology industry within those states and countries.”

The first request was met with the publication of Review of
Federal and State Requlations Affecting the California Biotech-
nology Industry, by James W. Rote, Assembly Office of Research,
April 1985.

This report is in response to the second study request. A draft
version was distributed to members of the Advisory Committee
established pursuant to ACR 170, to Lieutenant Governor Leo
McCarthy's Economic Development Commission, the California Eco-
nomic Development Corporation, and other interested parties. The
final version benefitted considerably from the comments received
from various members of these groups. The author wishes to
acknowledge their contributions, especially those from Norman
Goldfarb and Nan Newell of Calgene, Assemblyman Sam Farr, Peter
Staple of Cetus Corporation, Brian Cunningham of Genetech, Inc.,
and James W. Rote of the Assembly 0Office of Research. Any re-
maining errors and shortcomings in the report remain the
responsibility of the author.
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EXECUTIVE SUMMARY

During the last decade new discoveries and scientific develop-
ments involving recombinant DNA and cell fusion have given birth
to a rapidly growing new industry called biotechnology. The
number of newly established biotechnology firms now exceeds 200,

and various estimates place 30-35% of them in California.

Several other states across the country have shown keen interest
in the development of biotechnology and have instituted a number
of programs to attract expanding biotechnology firms. In
addition, some states have taken major steps designed to "grow
the industry" rather than just entice a few plant locations.
These steps include expanding state support for biotechnology
research and development at state universities as well és in
private firms, increased state funding for university biotech-
nology education and training programs, and the establishment of
state programs to provide financial and technical assistance to

biotechnology firms.

States with the most ambitious biotechnology programs =-- such as
North Carolina and New Jersey -- have also created biotechnology
centers which offer a wide variety of incentives and assistance
to biotechnology firms. In addition to the above noted programs,
these centers provide the industry with improved access to uni-
versity research and technology, technical and financial assis-
tance, and incubator space and facilities. In some states the
centers are operated by universities; in others, they operate as
nonprofit institutions separate from any single university. 1In
all cases, the centers strive to link the resources and research
of universities to the needs of private industry. In addition,
they emphasize interdisciplinary, intercampus research. Funding
is typically provided through state, federal, and private indus-

try sources,.

it



The strategies that individual states are applying in the pursuit
of biotechnology are a good deal more sophisticated and better
funded than past state economic development strategies. While it
is too early to evaluate the effectiveness of the various state
efforts, the degree of sophistication, the levels of funding, and
the fact that many feature public-private cobéperation with sub-
stantial sums of private financing all suggest that these states
will be successful in attracting biotechnology firms to and fos-

tering the development of new biotechnology firms within their
borders.

There are several reasons why the State of California may want to
respond to the competitive challenge from other states. First,
California is likely to lose plant expansions, new firms, and
employment to other states unless it responds adequately.
Secondly, the industry is in need of additional research and
development, education and training, and other services of which
state government is the principal provider. Third, advances in
biotechnology will bestow an enormous range of benefits to
society in agriculture, health, forestry, fisheries, pollution
control and hazardous waste management, all of which are very
important to the State of California.

The options open to the State to assist the industry are rela-
tively straight forward: (1) increase biotechnology R&D;

(2) expand education and training in fields related to biotech-
nology; and (3) establish programs to help the industry meet
regulatory requirements and to increase public awareness of the
nature of and benefits to the biotechnology industry. A summary
of the state's options is presented on page 36.

~-1ii~
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CHAPTER I:

INTRODUCTION

Biotechnology, broadly defined, includes any technique
that uses living organisms {or parts of organisms) to
make or modify products, to improve plants or animals,
or to develop microorganisms for specific uses. 1

Background

While biological processes and organisms have been used for cen-
turies, for example in baking, brewing, and farming, scientific
breakthroughs in the last decade have revolutionized the field.
New discoveries and developments in biotechnology, including
recombinant DNA, cell fusion, and novel bioprocessing techniques,
offer limitless potential for new and improved products, new
processes for industry, and indeed, whole new industries. The
new biotechnology may, in fact, be the most significant tech-
nological revolution of this century when judged in terms of its

potential impact.

The range of industries which will be affected by new biotech-
nology products and processes is staggering. The first and most
important area is medicine where the production of insulin,
interferon, monoclonal antibody diagnostics, and various vaccines
hold tremendous promise. In agriculture, researchers are engi-
neering new crop species which will be resistant to stress,
herbicides, and pesticides and will grow more rapidly. New
micro-organisms are being developed to inhibit frost formation to
reduce frost damage to plants. New organisms and techniques will
lead to enhanced oil recovery, help control pollution, degrade
toxic waste, and bring other environmental benefits. The chemi-
cal industry and food additives will be affected by the new
biotechnology. So will electronics with the potential develop-
ment of biosensors and biochips -- devices that would act as

semiconductors using protein molecules.
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Many of the promising applications of biotechnology, such as
biochips, will not be realized for years, possibly decades.
Nonetheless, the potential benefits are overwhelming and a new
industry is rapidly emerging. Beginning in the mid-1970s, entre-
preneurs from the scientific community began to establish new
firms to capitalize on the breakthroughs in biotechnology. The
pace of commercialization was particularly rapid in the United
States, where in less than ten years more than 200 new biotech-
nology firms were established.*

The initial spurt of growth in the biotechnology industry has not
vet yielded much in the way of job creation, production, or other
economic development. Nonetheless, it has caught the attention
of an increasing number of state economic development officials,
governors, and legislatures. One reason for this attention is
that the initial public offerings by two biotechnology firms set
Wall Street records and received widespread publicity. Genen-
tech's initial offering in 1980 set a record for the fastest rate
of increase in the price of stock (from $35 to $89 in twenty
minutes). In 1981, Cetus raised $115 million on Wall Street, a
record for initial public offerings at that time.

A second reason for the increased interest of state officials was
that the emergence of biotechnology as a potentially large new

industry coincided with the rapid growth of new state initiatives

*Various estimates show California with approximately 35% of
these firms.
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to promote, develop, and attract high technology businesses.
Prior to 1980, only four states -- Massachusetts, North Carolina,
Connecticut and Florida -- had programs for the development of
science and technology-based industry. Today, at least 33 states
have programs aimed at developing high technology industry. Five
of the remaining 17 states are launching high technology develop-

. . 2
ment programs, and several others are in the planning stage.

The rapid growth of state programs targeted at high technology
industry can be explained by a number of factors. The tremendous
growth of the electronics and computer industries in California
and Massachusetts produced countless economic benefits for those
states which, in turn, prompted economic development officials in
many of the other states to try to duplicate that success within
their own states. Another factor was economic hard times. Fol-
lowing the extended recovery from 1975-1979, thé U.S5. economy
went through a series of ups and downs culminating in the 1982-83
recession, the most severe recession that the U.S. has experi-
enced since the 1930s. On top of these short-term swings, the
U.S. economy was {(and may still be)bundergoing a secular decline
in the importance and strength of many of its basic industries,
including autos, steel, and rubber, primarily as the result of
increasing international competition. The tremendous declines in
employment that occurred, particularly in the industrial heart-
land, led state officials to adopt or modify their economic
development strategies in order to pursue new industry and jobs

to replace the losses.

A third factor involves the development of federal initiatives to
stimulate state programs. In 1979-80, for example, the U.S.
Department of Commerce offered several million dollars in match-
ing grants to state programs set up to provide financial assis-
tance to firms engaged in developing innovative technologies.

Four states -~ California, Indiana, New York and Connecticut --
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established innovation development loan programs under this ini-
tiative.

The new state programs targeted at high technology were, at least
initially, outgrowths of traditional economic development pro-
grams. As such, the emphasis was on enticing business firms to
expand or locate new facilities in their states. In other words,
the early strategies were really marketing programs. While Cali-
fornia did very little marketing at the time, it saw plenty of
evidence of the marketing efforts of other states. A number of
them sent delegations -- some led by governors -- into Silicon
Valley to entice California firms to expand or relocate their
facilities in their states.

During this period California lost a significant number of jobs
and plant expansions (and some firms) to other states and coun-
tries. Some of those losses were widely and prominently adver-
tised, such as the Dow Chemical petrochemical facility in Solano
County and the transfer of production by Atari to Taiwan.
Despite these losses, California has continued to generate new
firms and jobs at a clip that has consistently outpaced the rest
of the country for the past decade.

A number of reasons have been offered to explain California's
continued economic success, particularly the success of its high
technology sectors: (1} the excellence of its higher educatiocnal
institutions, public and private, and the quantity and quality of
the research and development work at those institutions; (2} an
entrepreneurial climate that has fostered risk-taking and has
encouraged entrepreneurs to move new products and processes out
of the research labs; (3) the ability of the state to attract
labor, particularly skilled workers and scientific and engineer-
ing personnel; and, (4) the availability of financing for new and

expanding firms, primarily in the form of venture capital.

T
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Although venture capital is an old form of financing new busi-
nesses ~- some trace its roots to Queen Isabella‘’s financing of
Columbus's voyages -- it is only in the last few years that it
has come to play a major role in economic devélopment, particu-
larly in California. In fact, California accounts for more than
one-third of the venture capital that is raised in the U.S. and
more than one~third of the deals that are financed with venture

capital.3

The factors underlying California's success in developing high
technology have been examined carefully by other states. As a
result, state economic development programs have begun to show an
increasing sophistication. These new state strategies display an
increasing awareness of the impact of state and local initiatives
on the creation of new businesses and the role that small busi-
nesseg play in job creation.4 The new strategies also reflect a
shift in emphasis from marketing and "raiding businesses" to
strategies which stress "growing their own businesses." It is in
this vein that state development officials across the‘country
have begun to look down the road to identify emerging technolo-
gies, such as biotechnology, in an effort to locate the next

Silicon Valley within their own state borders.

Methodology and Limitations

Althcough studies of this tyvpe are frequently done using formal
surveys of state programs, this method was not used in the prepa-
ration of this report. One reason is that surveys are of limited
accuracy and usefulness unless they are followed up with exten-
sive telephone and personal contacts. Time and resource con-

straints precluded any such extensive follow-up.

A number of surveys conducted by other organizations were, how-

ever, utilized in the preparation of this report. These were
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useful for identifying programs specifically targeted to biotech-
nology and states with particularly active incentive programs.
Follow-up correspondence and telephone contacts helped flesh out
details regarding funding, functions, and other aspects of the

programs related to biotechnology.

These surveys provided a'useful starting point, but all suffered
from a common limitation =-- that of sorting out state biotech-
nology initiatives from those designed to promote economic devel-
opment in general or even those more narrowly targeted to the
development of high technology. A decision was made not to
restrict the study to just those programs that have been estab-
lished to foster the development of biotechnology. Such an
approach would be too narrow in scope and would pass over a num-
ber of programs that have been initiated by states to foster the
development of all or any new industries based on science and
technology. Broadening the scope, however, made it more diffi-
cult to identify the appropriateness and importance of specific

initiatives to biotechnology.

Another reason for the broader scope of this studyv is the lack of
good information on new programs, which biotechnology incentives
are, by definition. Some of these programs are, in fact, just
proposals. Although they may have been advertised or publicized
as if they were available, some have a number of legislative and
executive tests to pass before they become a reality. Other
programs have been enacted but are still in the early stages of
implementation. Even where programs have been fully implemented,
they have not been active for a period of time long enough to

assess their effectiveness. Hence, this report provides less in
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the way of formal evaluation and analysis of the programs tar-
geted to bioctechnology than it offers in description. Nonethe-
less, it does attempt to apply analysis to various categories and
types of -incentives, and to borrow lessons from the literature on

state economic development efforts in general.

While it would have been useful to conduct a comparative analysis
of the competitiveness of bictechnology firms on a state-by-state
basis, such a project was beyond the scope and resources of this
study. Therein lies another limitation of this report. This
study focuses on the incentives that states are offering to
attract, promote, develop, and retain biotechnology firms. Those
firms, however, do not maké decisions based solely on the incen-~
tiveg. Studies of business location decisions typically list 15
to 20 factors that are of importance to their choices. These
factors include the cost and availability of labor, market size,
transportation cost and access, quality of education, recre-
ational o?portunities, state and local taxes, etc. Comparing the
competitiveness of different states in attracting and developing

biotechnology firms on the basis of these factors is at best a

monumental task.

This limitation of the study was commented on by two reviewers of
the draft report. One cited the overall cost of doing business
in California, suggesting that the State should not lose sight of
this in considering the adoption of incentives to promote the
development of biotechnology. The overall cost of doing business
will become increasingly important over time, the reviewer noted,
because a big share of the new biotechnology firms will even-
tually be acgquired by larger, multinational firms. These latter
firms are more sensitive to the differences in the cost of doing
business in different states (and countries) and are more capable
of shopping for the lowest cost locations than start-up companies

are,
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The other reviewer cited the state tax rate and the unitary tax,
in addition to the overall cost of living, as barriers to staff-
ing businesses in California which need to be addressed. 1In
response, it should be noted that California's tax burden, as
measured by total state and local taxes per $1000 of personal
income, has dropped dramatically since 1978, primarily as a
result of Proposition 13. California now ranks 16th among the
states compared to fourth before 1978. Moreover, the state's use
of the unitary method of corporate income taxation is likely to
be changed soon. Senate Bill No. 85 {Alquist}, which would enact
a major reform in the unitary method, has passed the Senate and

is pending in the Assembly.

Organization

A decision was made to organize and present the research findings
on a program ©r incentive basis rather than comparing the bio-
technology initiatives of each state with every other. The pri-
mary reason for this cholce was that the overriding purpose of
the report is to study the various types of incentive programs
that are being offered in order to draw some conclusions and
recommendations for California. Comparing and contrasting the

various types of incentives facilitates that process.

The decision to focus on the types of economic development incen-
tives set up a second choice problem -- what categories of incen-
tives should be used? Since economic development incentives come
in all shapesg and sizes, the choice is not an easy one. Although
various surveys exist, the categories differ from one survey to

the next,.

The most comprehensive analysis that has been conducted in this

general area, Commercial Biotechnoclogy: An International Analy-

sis, was done by the Congressional Office of Technology Assess-



CHAPTER 1I. ’ -9-

ment (OTA) and published in 1984. That report identified ten
factors of potential importance in the international competitive-
ness of biotechnology. The ten factors in rough order of impor-

tance are:5

financing and tax incentives for firms

government funding for basic and applied research
personnel availability and training

health, safety, and environmental regulation
intellectual property law

university/industry relationships

antitrust law

international technology transfer, investment and trade
targeting policies in biotechnology

public perception

This list of factors served as the starting point for categor-
izing state biotechnology incentives for this chapter. Three
adjustments to the list were subsequently made. First, the fac-
tors important solely to international comparison were elimin-
ated. The primary purpose of the OTA study was to analyze the
international competitiveness of biotechnology in the U.S. versus
Japan, West Germany, the United Kingdém, Switzerland, and France.
Hence, trade, technology transfer, and antitrust policies were
important in the OTA analysis. These policies, however, tend to
be national, varying from country to country, but essentially

uniform across subnational jurisdictions such as states.

A second modification to the OTA list was the elimination of the
regulatory category since this was the subject of a separate
study requested by Assembly Concurrent Resolution 170. A final
adjustment was made to accommodate novel categories of incentives

that states are offering.
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The resulting list contained the following six categories of

incentives, around which Chapter II is organized:

Financial assistance -- direct

Financial assistance =-- indirect

Information and technical assistance services
Research and development

Education and training

Technology centers

As the reader will no doubt discover, the list is still somewhat
arbitrary, and the categories are not necessarily mutually-exclu-
sive. Moreover, some state programs could be listed under one or
more of the categories. 1In fact, some state programs are multi-
purpose and thereby fall into several of the categories. An
effort was made to avoid double counting by sorting the programs
on the basis of their primary function and listing them only
once. Most of the multipurpose programs are described under the

final category, technology centers.
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CHAPTER II:

STATE BIOTECHNOLOGY INCENTIVES

Financial Assistance - Direct

Direct financial assistance for business expansion is one of the
most widely available tools of state economic development pro-
grams. Most states offer tax-exempt financing in the form of
industrial revenue bonds which typicaily lower the interest costs
to busineés borrowers by 25% to 35%.1 Direct loans and/or loan
guarantee programs are also offered widely. According to a 1983
Council of State Government's survey, at least 24 states offer

. 2
such assistance,

Although the industrial revenue bonds, direct leoans, and loan
guarantees offered by state economic development programs are
generally available to biotechnology firms and other high tech-
nology related businesses, such financing programs were not
designed with the technology-based firms in mind. Indeed, these
programs preceded the birth of most modern high technology firms
and were designed for general business firms. As such, they do
not take into account the specialized needs of high technology
businesses. Furthermore, the demand for such assistance far

exceeds the available supply.

As state economic development strategies have shifted focus in

the last few years, several states have established financial
assistance programs targeted to high technology businesses. One
oft~cited example 1is the Massachusetts Technology Development

Corporation {(MTDC), a gquasi-public corporation founded in 1979.
MTDC provides venture capital in the form of "seed capital® in
conjunction with other private investors. Since its inception,
MTDC has leveraged $50 million in private financing with $6 mil-

lion of its own funds, and has invested in 27 companies.3
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More traditional loan programs targeted to high technology firms
have also been started in several states as a result of a pilot
federal program in the late 1970s and early 1980s. Included in
this category are the California Innovation Development Loan
Program, the Connecticut Innovation Development Loan Fund, and
the Corporation for Innovation Development in New York. These
programs are evidence of the shift in development strategies that
has occurred; their objective is to foster the development of new
technology through loans to relatively young firms, rather than
simply providing loans to the more traditional business recipi-
ents. The programs, however, have been hampered by a lack of
funding =-- initial capitalization for each corporation was only
$1 to $2 million.

Financial Assistance -~ Indirect

The lack of adequate funding for the innovation development loan
programs is symptomatic of the reluctance of state governments to
provide direct financial assistance to business firms. States
have been less hesitant to offer indirect financial assistance,
especially through tax incentives, which leave the actual financ-
ing decisions in the hands of private investors.

Since nearly every state offers one kind of tax incentive or
another for business expansion, it would be difficult and of
little use to catalogue those incentives here. Three recent tax
incentives targeted to the development of high technology compa-
nies are, however, noteworthy. The State of Indiana allows a tax
credit of 30% on individual investments in a venture capital pool
that is administered by a state-chartered, privately-owned, non-
profit Corporation for Innovation Development. The pool is pri-
vately funded with no state contributions.4 Minnesota recently
enacted a tax credit of 30% of the value of the technology trans-

fer that occurs when a small business is spun off from a parent
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firm as a means of encouraging additional technology development

and more spin~cffs,

The State of California toock a novel approach to encouraging
additional venture capital investment in startups and other small
businesses when in 1981 it completely eliminated capital gains
for investments in eligible "small business stock"” held for three
oy more years. The enabling legislation, Senate Bill 690 by

5 A bill to liberalize the

benefits of this tax incentive, Senate Bill 1497 (Torres), passed

Senator Presley, toock effect in 1982.

the Legislature in 1984, but was vetoed by Governor Deukmejian.

Another potential source of indirect financial assistance for
business development -- pension funds ~- has now been made avail-
able by at least two states. Michigan recently enacted a law
allowing up to five percent of its state pension fund to be used
for risky investments. Pennsylvania now allows one percent of
its retirement funds for such investments.6 In California, a
constitutional amendment to increase the percentage of state
pension funds that could be used for risky investments failed to
receive a majority vote of the electorate in 1982. This amend-
ment would have allowed the State to invest up to 5% of its pen-
sion funds in the stocks of smaller companies {those with less
than $100 million in assets) and of companies whose shares are

not traded publicly (such as start-up businesses}.7

Information and Technical Assistance Services

Perhaps the most ubiquitous of state-offered economic development
incentives is the provision of general business information and
related technical assistance. According to a 1983 survey by the
Council of State Governments, 48 of the 50 states offered such
services,g Site location information and assistance, one-~stop

permit assistance, labor force availability and characteristics,
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energy cost information, etc. are common examples of the types of
information and assistance that are provided to prospective busi-
ness clients of state economic development offices. They are
usually offered as part of a state's effort to recruit business
firms to locate or expand in that state. In addition to state
efforts, hundreds of local communities, often in conjunction with
local chambers of commerce or other nonprofit organizations,
provide similar services.

Although information and technical assistance services are gener-
ally available to all types of business firms, some states have
begun to focus such efforts on industries which promise better
than average long-term growth. The economic development agencies
in California and North Carolina, for example, have targeted
biotechnology as an emerging industry and have developed recruit-
ment programs to encourage expansion and location of biotech-
nology firms in their respective states.

The California Department of Commerce held a one-day conference
with biotechnology industry officials in 1984 to identify needs,
site location factors, and expansion problems of the industry.
Subsequently, the department prepared an "insert" for its
recruitment brochures featuring bioctechnology and showing how
California can meet the needs of expanding biotechnology firms.
The department also plans an intensive mailing and recruitment
effort of the biotechnology firms that it has identified.

North Carolina has pursued a course similar to California's,
although it has been more aggressive and has committed more
resources to the effort. A novel aspect of its program has been
an appropriation to the North Carclina Department of Commerce and
the North Carolina Biotechnology Development Center to sponsor
workshops and conferences toc enhance the perception of North

Carolina as a leader in biotechnology and to improve the under-
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standing of biotechnology among all sectors of North Carolina
society. This effort will continue if the North Carolina Legis-
lature approves the recommendations of the Biotechnology Study
Committee of the Legislative Research Commission. Following two
vears of study and hearings, the committee recommended a $200,000
appropriation to the Department of Commerce for the general pro-
motion of biotechnology as part of a $70 million, 5-year, set of
recommendations to enhance North Carolina's position in biotech-

nelcgyeg

A number of states ﬁ#ve moved beveond the information providing
and recruitment activities and into technical assistance
services. This seems to be especially true for states which have
targeted high technology as part of their economic development
strategies., New Hampshire has put together a Venture Capital
Network consisting of two data bases; one on entrepreheurs and
their products or ideas, the other on individuals wanting to
invest in startups. The network program attempts to match
willing investors with promising new ideas or products without

any direct investment by the state in the technologies or firms.

Other states feature more ambitious technical assistance programs
designed to address a wide variety of needs of small firms and
start-up operations. Georgia, for example, has established an
Advanced Technology Development Center at the Georgia Institute
cf Technology which "runs interference for entrepreneurs,” help-
ing them arrange for suitable bankers, venture capitalists,
accountants, and law firms.zﬁ The Wisconsin Innovation Center,
located in the University of Wisconsin business school at
Whitewater, helps inventors evaluate the commercial feasibility
of new product ideas. Connecticut has established a full service
operation in the form of the Connecticut Product Development
Corporation {(CPDRC}, which was started in 1975. The focus of

CPDC's activities is on new product development rather than busi-



CHAPTER II. ~16-

ness startups, but it provides assistance in developing business
plans, market identification and development, and financial fea-
sibility analysis.

As an outgrowth of the technical assistance function, several
states have set up new business "incubators"” to encourage new
business startups. The incubators offer office and laboratory
space, usually at below market rents, technical and business
assistance, and expensive equipment that can be shared by several
aspiring entrepreneurs. Incubators are generally located on or
adjacent to university campuses to encourage the transfer of
technology to the private sector and the development of commer-
cially viable new products, processes, and firms. North Caroli-
na, however, has chosen to locate its incubators around the state
as a means of spreading the new technology and economic develop-
ment to all corners of North Carolina.

Two other states that operate incubator programs are Georgia and
Pennsylvania. The former established one of the first state-
sponscred incubators at the Advanced Technology Center at the
Georgia Institute of Technology. Pennsylvania operates 16 incu-
bators, more than any other state. During a recent two-year
period, employment growth at the incubated companies in Pennsyl-
vania averaged 200%.11
Most of the existing and planned incubators are "generic" in the
sense that they are designed to provide assistance to and encour-
age the development of new technologies in any and all fields.
However, the Massachusetts Biotechnology Research Institute has
tentative plans to build a small business incubator as one compo-
nent of the Massachusetts Biotechnology Research Park in Wor-
cester.12 The incubators in North Caroclina are also "generic"
and operate under the North Carolina Technological Development

Authority. However, much of the impetus for the incubators came
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from the Biotechnology Study Committee which was convened by the

state legislature.13

Stimulating Research and Development

.While most states have been reluctant to provide much in the way
of conventional financial assistance to firms, they have been
less hesitant to offer funding for research and development (R&D)
activities. The primary reason appears to be that public financ-
ing of R&D, particularly in public universities,iis an accepted,
time~honored function of government. Moreover, R&D financing
does not compete with the private sector in the way that conven-
tional financial assistance might compete with banks, venture

capitalists, and other private lenders.

As measured by the emergence of new programs, state support for
R&D appears to be on the increase. Two reasons account for this.
First, states which have suffered severe employment losses as the
result of increasing international competition, have turned to
new technologies as a means of arresting those losses. Secondly,
states intent upon emulating the Silicon Valley model have recog-
nized the need to build competitive R&D capabilities in their
states. The success of the electronics and computer industries
in California and Massachusetts was due in no small way to the
quantity and quality of research work that was ddne at nearby
universities., As a result, state economic development strategies
no longer rely on luring the expansions of successful high tech-
nology firms. Sophisticated strategies now stress the capability
of a state to "grow its own industry,"” which in turn requires the

state to possess its own R&D capacity.

Although a number of states are increasing university funding for
R&D in various high technologies including biotechnology, the new

programs differ in three important respects. One, they fre-
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guently provide grants for R&D work by private firms as well as
by universities. Secondly, they emphasize joint funding, i.e.
public and private contributions, more now it appears than in the
past. Thirdly, the funding is often directed to a research
institute established for specified purposes rather than to the
university's budget.

An example of state support for private R&D is the Connecticut
Product Development Corporation (CPDC) which was discussed
earlier. The CPDC funds up to 60% of the costs of the R&D work
necessary to turn a product idea into a prototype. The CPDC does
not specialize in high technology nor does it finance conven-
tional business activities. The emphasis is on developing new
ideas into usable, useful products which will have economic sig-
nificance for the state. The most unusual feature of CPDC's
program is rovalty financing in which the state receives a
royalty of one to five percent on the sales of any product which
it helps develop. The advantage of rovalty financing to the firm
is that it does not have to sacrifice any equity as it would with
venture capital financing, nor does it have to meet the fixed
schedule of interest and principal payments that conventional
debt financing entails.

The State of Michigan has established the Michigan Research Fund
which grants up to 75% of the costs incurred in developing prod-
ucts and processes that will help create jobs and diversify Mich-
igan's economic base. Unlike the CPDC, Michigan's program tar-
gets four specific technologies: automated manufacturing,
genetic engineering, health and medical devices, and food pro-
cessing. A recent grant of 540,000 was made to Covalent Technol-
ogy to develop in~home medical diagnostic kits using monoclonal

. . 14
antibodies,
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In 1982 Indiana set up a Corporation for Science and Technology
to stimulate the development of science and technology. The
nonprofit corporation is under the control of a board of direc-
tors representing state and local government, private industry,
and education. Two recent grants were awarded by the Corporation
for biotechnology research. $4.5 million was given to Purdue
University to conduct biotechnology research on new and improved
crop strains, to improve biotechnology training methods for stu-
dents, and to create a science base that will simulate the growth
of biotechnology firms in Indiana. The institute for molecular
and cellular biology at Indiana University received $1.2 million
to establish two research centers to produce specific antibodies
for cellular research and to clone rare gene sequences for
genetic research.ls
North Carolina has embarked upon the most ambitious effort among
the states to promote and develop the biotechnology industry.

The cornerstone of that effort is the North Carolina Biotech-
nology Center (NCBC) which was founded in 1981 to serve as a
catalyst for biotechnology development throughout the state. The
primary goal of the NCBC is to "stimulate multi-institutional and
multi-disciplinary research and education programs in science
areas related to biotechnology.” Approximately $1.5 million per
vear 1s provided to the NCBC by the North Caroclina Department of
Commerce to support its research programs. In addition, NCBC
seeks matching funds from industry and the federal government on
a project-by-project basis. For example, the U.S. Navy recently
committed $675,000 for a three~year interdisciplinary research

project in biotechnology materials.

One of the NCBC programs involves providing "seed money" grants
to support promising new research and education initiatives in
universities and small businesses. Grants range from $5,000 to

$20,000 for up to 18 months and are awarded on a competitive
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basis in response to a "reguest for proposals" put out by NCBC.
Last fiscal year, $220,000 in grants was awarded. NCBC officials
expect'this vear's total to increase slightly, although the final
tally will depend upon the quantity and quality of the proposals
that are submitted.

A similar grant program is operated by the North Carolina Techno-
logical Development Authority. The goal of this program is to
stimulate entrepreneurial activity and technological innovation
in the high technology industries, broadly defined. Nonetheless,
there is some overlap with the NCBC grant program. For example,
20% of the 1983-84 proposals submitted to the Technological
Development Authority were bictechnology-related.

North Carolina has also taken steps to build up its biotechnology
research capacity in the University of North Carolina systen.
Based upon the interim recommendations of the Biotechnology Study
Committee of the Legislative Research Commission, the North Caro-~
lina Legislature appropriated $2.96 million to the university
system in 1984. One million dollars was earmarked for the
recruitment and hiring of faculty and students, and two million
was set aside for construction and renovation of laboratory
facilities for use by the new faculty and students. The specific
recruitment targets recommended by the Biotechnology Study Com-
mittee were: 4 world-class biotechnology scientists or engi-
neers, 4 excellent junior professors in biotechnology, 8-10 post-
doctoral fellows, and 8-10 graduate stu&eats.lé

In December, 1984, the Biotechnology Study Committee issued its
long~term recommendations which amounted to a proposed investment

of 870 million in new funds over a 5-veay periocd to promote bio-
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technology research and development in North Carolina. Specific

‘recommendations include:

@ $24 million to the NCBC for its programs and "to expand its
competitive basic and applied research grants to private and .
public institutions in the state and occasionally to private

research entrepreneurs.”

® S$24 million to the University of North Carolina system to
develop a world-class program in biotechnology research and

education.

@ S517.2 million to the University of North Carolina system to

provide space for the new biotechnology programs.

® S52.7 million to be used as a one-third match for the construc-
17

tion of bioprocess engineering facilities.
Although the North Carolina Legislature has not yet acted on the
recommendations, biotechnology officials are optimistic that

most, if not all, of the funds will be appropriated.

North Carolina's attempt to leverage private R&D dollars with
public funding -- also known as "challenge grants" =-- is becoming
a more common feature of state efforts to stimulate R&D activity.
California was one of the first states to employ this method when
in 1981 it established the Microelectronics Innovation and Com-
puter Research Opportunities (MICRO) Program at the University of
California. The goals of the MICRO program are twofold: (1) to
expand University-based research on problems of importance to
helping California's electronics and computer industries maintain
their international competitiveness, and (2) to expand graduate
student education at the University in these fields. Research
projects are jointly funded by the State and private industry,

and each faculty member is responsible for obtaining a prior
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commitment from an industrial firm to support at least half the
cost of his or her project. Graduate student education is sup-
ported through research assistantships tied toc funded proijects
and through Fellowships.

The State appropriated $1 million to the MICRO program in 1981-
82, its first year of operations. The annual appropriation was
increased to $2 million in 1982-83 and again in 1984-85 to

$4 million. The private sector response to the program has been
enthusiastic as judged by the level of private contributions.
Fach year the program has been oversubscribed, and each state
dollar spent on research has leveraged an average $1.95 in pri-

vate contributions of cash and equipmentwig

Bducation and Trainin

The arbitrariness of separating state biotechnology initiatives
into distinct categories is most evident in the case of education
and training versus research and development. In most state
programs, at least those which are university-based, the catego-
ries are really joint goals. Nonetheless, it is useful to make
the distinction. Programs stressing education have different
needs -- in degree if not in kind -~ than those which stress
research. Moreover, research programs can and do operate through
private firms, nonprofit institutions, and other non-educational

institutions as the previous section illustrated.

The importance of education and training to the emergence of high
technology industries has been documented in numerous reports and
studies, While university research may have generated the ideas
for new products and processes, the educational programs have
produced the entreprensurs and the critical mass of scientists,
engineers, and technicians necessary to the successful operating

of modern technology-based companies. This is readily apparent
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in the field of biotechnology and is one of the key factors in
explaining the current lead the U.S. enjoys in the commercializa-
tion of bi@techncicgy. However, as the Office of Technology
study found out, "the U.S. does not have more than a handful of
training programs for personnel in the more applied aspects of
biotechnology, nor does it have government programs, such as
training grants, to support training in these fields. The train-
ing of bioprocess engineers and industrial microbiologists will
require greater interdisciplinary cooperation between engineering
and biology departments within universitiess”19
As states have updated their development strategies to encourage
the growth of high technology industry, education and training
programs have received perhaps the most attention. One reason is
that high technology firms have consistently ranked the guality
of education and the availability of a skilled workforce high on
their priority lists. Another reason is that education and
training, even more than research support, have been traditional
res§sﬁsihiiities of government. As a consequence, there has been
little formal resistance to expanding education and training

programs in support of high technology industry.

Virtually every state has done or claims to be doing something to
expand or improve the science and technology departments at its

2 - :
0 Most of these efforts are generic

colleges and universities.
to high technology, but a few are specific to biotechnology. For
example, Maryland set up an Applied Molecular Biology program at
the University of Maryland which graduated its first eleven stu-
dents in 1984. The two-year Master's Degree program emphasizes
biochemistry lab skills, DNA technigques, microbial genetics,
immunology including hybridoma production, and summer iﬁternships
with private industry. Funding is provided through the uni-
versity budget from the state and from private industry contribu-

tions of scholarships, equipment, and laboratory products. Each
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member of the graduating class received multiple job offers and
21

starting salaries averaging $26,500.
North Carolina’s ambitious leap into biotechnology, described in
part in the prior section, includes a strong educational compo-
nent. The Legislature appropriated $3 million in 1984, as a
continuing appropriation, to build the nucleus of a world-class
educational and research capability in biotechnology. One mil-
lion dollars was designated to hire four world-class technology
scientists and engineers, four excellent junior professors, and
approximately twenty postdoctoral fellows and graduate students.
The remaining two million dollars was earmarked for office space
and laboratory construction for the new faculty and students. If
the long-term recommendations of the Biotechnology Study Commit-
tee are accepted, another $70 million will be appropriated in a
five-year program emphasizing education and research. The bulk
of the funds will be appropriated to the University of North
Carolina system to expand biotechnology research and education
programs and to build classroom and laboratory facilities.
Another major share of the funding will go to the North Carolina
Biotechnology Center which has as one of its primary goals the
stimulation of multi-institutional and multi-disciplinary educa-

tion programs in bioctechnology sciences.

California has led the nation in the commercialization of bio-
technoclogy due to its strong basic research capabilities, an
abundance of venture capital financing, and an entrepreneurial
climate., While university programs have played a part in the
basic research behind the new products and processes of the new
industry, the needs of the industry are changing as it enters the
commercialization stage. Production and marketing require more
and in many cases different kinds of trained personnel. This is
not to say that the need for highly trained scientists and engi-

neers is any less; it is not. The need for all kinds of top
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flight scientific research talent continues to grow. However,
full commercialization and production of different biotechnology
products does require a different mix of trained personnel than

pure research.

In response to the growing interest in biotechnology and perhaps
the increasing competition from other states, the University of
California proposed the establishment of a new Biotechnology
Research and Education Program as part of the Governor's proposed
budget for 1984-85. Initial funding was set at $1.5 million per
year, although this amount is expected to increase significantly

in subsequent years.

In a background paper on the needs and goals of the proposed
Qrogram, the university identified three major personnel needs:
{1} highly skilled scientists for the biotechnology industry;

(2) qualified faculty for the university to undertake innovative
research; and (3) new professors to replace those faculty members
who have left academia for private sector positions. The paper

goes on to illustrate that the personnel needs are not due to any

shortage of willing stadents.zz

"Nearly all campuses must turn away significant numbers
of qualified students each year. San Francisco, for
example, could only accept 18% of its qualified appli-
cant pool of 500 in 11 biotechnology~related programs
in 1983-84. Santa Barbara and Santa Cruz each turn
away approximately 75 qualified students annually be-
cause of insufficient resources. Irvine, whose bio=-
technology graduate student pool in eight programs
numbers approximately 280, would like to expand to 400
students 1if funding were available."”

Technology Centers

This final category of state incentives is not a proper subset of
incentives. However, the development of technology centers has
been so widespread and so important that it warrants separate

treatment,
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Initially set up to support electronics, robotics, and other high
technology industries, technology centers for biotechnology are
proliferating. The centers typically offer a wide variety of
incentives and assistance to biotechnology firms including
research and development support, education and training, access
to university research and technology transfer, technical assis-
tance, and incubator space and facilities. In some states the
centers are operated by universities; in others, they operate as
nonprofit institutions separate from any single university. 1In
all cases the centers strive to link the resources and research
of universities to the needs and activities of private industry.
Funding is typically provided by the state in conjunction with
contributions from private industry. Most centers also actively
recruit federal funds for research projects, facilities, equip-
ment, and other programs of the centers.

Billed as the first state-sponsored initiative in biotechnology,
the North Carolina Biotechnology Center (NCBC) is clearly the
flagship of state technology centers. NCBC was founded in 1981
by the state legislature as a nonprofit corporation to encourage
and facilitate closer interactions among researchers, universi-
ties, industry, venture capitalists and government. It is
located in Research Park Triangle in proximity to a number of
universities and schools of medicine, veterinary medicine, engi-

neering, and agriculture. NCBC's goals and objectives are to:

@ Stimulate multi-institutional and multi-disciplinary research
and education programs in science areas related to biotech-
nology.
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® Provide "seed" money" to support promising new research and

education initiatives in universities and small business.

® Facilitate mutually beneficial collaboration between universi-

ties and industry.

e Promote development of new and existing companies in North

Carolina through linkages among entrepreneurs, industry, sci-
entists, financial institutions, and state and local economic

development groups.

® Improve the understanding of biotechnology among all sectors

of North Carolina society.

The list of programs and activities that are sponsored by the
center is a long one and includes: a newsletter and various
publications, workshops and conferences, a visiting scholars
program which places industrial scientists and engineers in fac-
ulty positions, recruitment of biotechnology firms to North Caro-
lina, research and development programs, and the Monoclonal
Lymphocyte Technology Center. The state currently provides

$1.5 million annually to the center’s budget. Industry funding
is sought on a project~by-project basis and to date has amounted
to about the same as state funding. The center also recruits
federal funding from NSF, NIH, and other socurces. It is cur-
rently working with the U.S. Navy on a $675,000, three-year
research project in biotechnology materials. NCBC is not doing
the research itself, but is arranging the subcontracts and handl-

ing all of the paperwork. It charges no overhead.

As noted earlier, the Biotechnology Study Commission of the
Legislative Research Commission of North Carolina recently rec-

ommended the investment of $§70 million in additional funds for
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a comprehensive long-term {(5-year) program to promote biotech-
nology in North Carolina. The recommendations included:

® $24 million to the NCBC to help enhance the economic impact of
biotechnology research, to promote biotechnology development
throughout the state, and to expand its research grant pro-
gram.

@ $1.12 million to the NCBC to initiate construction of a new
facility to carry out its increased responsibilities. Addi-
tional funds are to be sought from public and private
sources.23

The State of New Jersey has launched a biotechnology program that

parallels North Carolina's in scope and magnitude. The New Jer-

sey plan, as with several other states, stems from the work of a

state task force, in this case the Governor's Commission on Sci-

ence and Technology. This bipartisan, blue-ribbon panel of
industry and government officials held its first meeting in Sep-
tember 1982 and concluded its activities in June 1984. The Com-
mission studied the composition of the New Jersey economy, exam-
ined the role and promise cof high technology industry, appointed
several task forces to delve more deeply into specific topics,
and finally developed a set of recommendations -- unanimously
supported by the commissioners -- regarding the future opportuni-
ties for job growth and economic development in New Jersey.24

The cornerstone of the Commission's recommendations was a

$90 million bond act which was enacted by the Legislature and
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passed by the state's voters in November, 1984. Key features of

the bond act are:25

@ $42 million for the establishment and construction of a net-
work of advanced technology centers at the state's public and
private institutions of higher education which may include,
but are not limited to centers in biotechnology, food science,
hazardous and toxics substance management, and industrial

ceramics;

@ $15 million for advanced technology centers in areas of future

economic development;*

® $23 million for the construction and improvement of undergrad-
uate technology and engineering facilities and equipment for
higher technology job training and retraining programs to be
apportioned equally among the county colleges, private higher

education and four=-year public higher education institutions;

@ $10 million to be allocated by the State Board of Higher Edu-
cation for necessary capital construction for community col-

lege engineering facilities.

Subsequent to its passage, four bills were introduced in the
1984-85 legislative session to enact specific provisions of the
Bond Act. One of those bills, Senate Bill 1654, establishes the
New Jersey Commission on Science and Technology to replace the
former Governor's Commission which had expired. The new commis-

sion is to be a part of, but operate independently of, the New

* The Bond Act specifies that the establishment of an advanced
technology center shall include a commitment from industry to
finance a percentage of the center's operating costs.
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Jersey Department of Commerce and Economic Development, and its
26

major responsibilities will include:

1. to assist in the establishment and to coordinate the activi-
ties of the advanced technology centers:

2. to stimulate other forms of academic-industrial collabora-
tion;

3. to supervise the process of awarding innovation partnership
grants;

4. to stimulate technology transfer between institutions of
higher education and industry;

5. to support research opportunities at academic institutions
and other institutions that can advance economic development
and employment; and

6. to encourage and coordinate activities to help entrepreneurs
and inventors.

A second bill, Assembly Bill 1764, provides for the establishment
of Advanced Technology Center in Biotechnology (ATCB). Both
bills, AB 1764 and AB 1654, have passed both houses of the New
Jersey Legislature and are expected to be signed into law by the
Governor.

The ATCB provided for in BB 1764 is to be jointly governed by
Rutgers University and the University of Medicine and Dentistry
of New Jersey, although other public and private institutions of
higher education are to participate in the work of the center.

. . 27
The functions of the center are:

1. to establish programs to promote biotechnology research and
industries;

2. to support and promote existing programs in biotechnology and
ensure that all sectors of private industry have access to

the personnel and programs ¢f the center;
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3. to make low-cost business incubation facilities available to
new industry working\in the field of biotechnology:;

4. to promote technology extension services to business engaged
in biotechnology-related applications; and

5. to make recommendations to the New Jersey Commission on Sci-
ence and Technology {(as provided for in AB 1654) concerning

innovation partnership grants.*

The ATCB is slated to receive $20 miilion from the $90 million
bond issue and an additional $20 million from Rutgers University
and the University of Medicine and Dentistry of New Jersey under
an independent bond issue. The money will help construct new
facilities and supplement existing resources at other research
institutions. For fiscal vyear 1985, the Governor's Commission on
Science and Technology put in $1.2 million in operating funds for
the center. An additional $600,000 will go toward the innovation

partnership grants.

Although the bictechnology centers in North Carolina and New
Jersey represent the most ambitious efforts, a number of other
states have established similar, if more modest, programs. These
states include New York, Maryland, and Virginia. Their programs

are briefly summarized below.

New York -- Through its Science and Technology Foundation, the
State of New York has established several centers‘for advanced
technology, two of which focus on bioctechnology. The Cornell
center specializes in agricultural biotechnology, and the center

at the State University of New York at Stony Brook emphasizes

* 1In the legislation, innovation partnership grants are defined
~as "matching grants to academic researchers performing applied
research in emerging technologies at the state's public and
private instituticons of higher education which are of strate-

gic importance to the New Jersey economy."29
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medical biotechnology. The programs are jointly funded by the
state and by private industry. The Cornell center receives

$1 million annually from the Science and Technology Foundation,
and soc far has three corporate sponsors which have signed six-
yvear contracts totalling $2.5 million each. The medical biotech-
nology center at Stony Brook has 11 corporate sponsors. The
programs promote research productivity by concentrating re-
searchers in one building, which also helps reduce costs by
allowing expensive equipment to be shared, and they stress inter-
disciplinary research. Program funds are to be used for faculty
research grants, recruiting faculty and setting up labs, central-
ized research facilities and specialty labs, educational programs
for faculty and industry, industry-faculty exchange, and services
and facilities to foster the establishment of small biotechnology
companies.30
Virginia -- The Commonwealth of Virginia has established a Center
for Innovative Technology to promote research, to foster
industry-university cooperation, and to serve as a broker between
industry and university regarding research needs and ongoing
research activities. The center has a two-year budget with

$19 million for joint industry-university research and develop-
ment at the state's three principal research institutions -- the
University of Virginia, Virginia Tech, and Virginia Commonwealth
University. The program supports research and development in all
technologies, not just biotechnoiogy.31
Maryland ~- Maryland has established a Biotechnology Institute at
the University of Maryland that will serve as an umbrella organ-
ization for a Center for Advanced Research in Biotechnology. The
center is being set up as a collaborative effort between the
university, industry, and state, local, and federal governments
to focus on biomedical, marine biology, and agricultural applica-

tions. The center, which is currently in the design phase, will
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feature research facilities, a hookup to the National Bureau of
Standards, and incubator facilities for new biotechnology

ventures*32

Conclusions

Three conclusions emerge from the review of the incentives and
other programs that states are providing in their efforts to

attract and promote biotechnology.

(1) A number of states are aggressively pursuing the new indus-
try in order to attract firms, to encourage the development
of new firms, and to foster the diffusion of new biotech-

nology products and processes within their states.

(2) The strategies that states are applying in the pursuit of
biotechnology are a good deal more sophisticated and better
funded than past economic development strategies, which have
been, more often than not, marketing efforts designed to
encourage firms to locate new production facilities in their

states.

(3} It is too early to evaluate the effectiveness of these bio-
technology efforts by the states. A number of the incentive
programs are actually proposals, while others are still in
the start-up stage. The oldest programs are only three to
four years old. Nonetheless, the degree of sophistication
shown by the new programs, the levels of funding, and the
fact that many feature public-private cooperation with sub-
stantial sums of private corporate financing all suggest
that these states will be successful in attracting biotech-
nology firms to and fostering the development of new bio-

technology firms within their borders.
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OPTIONS FOR CALIFORNIA

At—-a-Glance Options for Promoting Biotechnology

A. Provide Financial Assistance to Biotechnology Firms
B. Help Expand Biotechnology R&D Activity

1. R&D Tax Credit
2. Direct State Expenditures

a. University R&D
b. Matching Grant Program
c. Grants to Small R&D Firms
C. Increase Education and Training Funding

D. Provide Technical Assistance and Information

1. Public Education
2. Regulatory Assistance

E. Establish One or More Biotechnology Centers

Should the State of California Respond?

One school of thought argues that the best thing that state
government, indeed all government, can do is to stay out of the
way and let the industry operate and prosper without any inter-
ference or assistance. Proponents of this view often cite the
success of California‘’s electronics and computer industries as
evidence that high technology industry can flourish without gov-

ernment.

This view is, of course, oversimplified and glosses over the role
that government has played in the development of high technology
industries in this country. The federal government, and to a

lesser extent, state governments, have funded much of the under-
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lying basic research and development, provided education and
training for scientific and technical personnel needed by indus-
try, and helped in the development of the markets for a wide
range of high technology products from military hardware to medi-
cal equipment.®

There are several reasons why a response from the government of
California in support of biotechnology might be appropriate.
First, as the previous chapter indicates, other states and coun-
tries are mounting a serious challenge in their efforts to
develop a biotechnology industry within their borders. If Cali-
fornia expects to maintain its share of this industry, it is
likely that it will have to rise somehow to meet this challenge.
Otherwise, it is likely to lose plant expansions, new firms, and
employment to other states.

A second reason the State should consider responding is that the
biotechnology industry is currently in need of additional
research and development, education and training, and other
services of which state government is one of the principal pro-
viders. A third reason is independent of the potential job
development benefits that biotechnology holds in store.
Biotechnology will be one of, if not the, dominant technology in
the next two or three decades, and will bestow an enormous range
of benefits to society in agriculture, health, forestry,
fisheries, pollution control, and hazardous waste management, all

of which are very important to the State of California.

Government regulatory policies have also often been a signifi-
cant factor in influencing industrial development. Those who
are opposed to government assistance for biotechnology devel-
opment are typically in favor of less regulation as well.
Since it is the subject of a separate report, recommendations
regarding regulatory policy will not be treated here. 1
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State Options for Promoting Biotechnology

A. Provide Financial Assistance

Although a number of states have embarked upon programs to help
prévide financial capital for high technology startups and expan-
sions, there is at this point in time no such identified need in
California. As noted earlier, California leads the country in
raising and committing venture capital, which is one reason that
the biotechnology industry has flourished in this State. A sec-
ond argument against providing public capital is that the State
is probably not a better judge than private markets of the risks
and benefits of biotechnology investments. Although some state
programs have been successfully implemented, they are relatively
small and unlikely to have much of an impact, if any, on the

development of the overall industry.
B. Help Expand Biotechnology R&D Activity

Rather than provide financial assistance, the State could help
fund additional research and development either through an R&D
tax credit or through direct appropriations. This option would
not only address an identified need of the biotechnology indus-
try, it would help them tb meet indirectly their needs for finan-
cial capital. The need for additional R&D has been articulated
by the 0OTA studyz, in the incentives that other states are pro-
viding, in hearings before the California Assembly Committee on
Economic Development and New Technologies3, and in meetings of
the task force established pursuant to Assembly Concurrent Reso-
lution 1704. Given the importance of stimulating additional R&D,
both the tax credit and direct expenditure approaches will be

addressed.s
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i. R&D Tax Credits

One way to increase biotechnology R&D would be to allow tax cred-
its to firms reporting such expenditures above and beyond the
deductions that are already permissible against their state cor-
porate income tax liability. Such a tax credit would of
necessity be available for R&D across the board, i.e., not

restricted to R&D related to biotechnology.

By using tax credits to stimulate R&D, government interference in
the actual research and development work of private firms could
be avoided. In addition, it would circumvent the problems of
patent rights and proprietary knowledge that arise under joint
private~public R&D ventures. On the other hand, tax credits have

several drawbacks, particularly at the state level:

® At the state level the incentive of a tax credit is diluted by
loss of deductions against the Federal Income Tax. As a
result, an approximate 50¢ incentive is provided to a firm for
each dollar of state revenus loss {i.e., it costs the State $1
to give a 530¢ tax break).

@ For vyoung R&D intensive companies, which are generally unprof-
itable in their early years, a tax credit is of little or no
value. Unless rebateable, a tax credit will favor established
companies.

® There is little empirical evidence that an R&D tax credit will
stimulate much additional R&D spending. One way to cilrcumvent
this would be to introduce a threshold test. For example,
firms might be eligible for an R&D tax credit if, and only if,
their R&D expenditures exceed their average R&D expenditures
for the previous three years. Under such a rule, firms would
be eligible for the tax credit only if they actually increased
their R&D spending. This type of requirement is embodied in
the federal R&D tax credit.

@ Another difficulty with R&D tax credits relates to the defi-
nition of what constitutes R&D spending.
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@ Scope of coverage is also a problem with the simple R&D tax
credit. A substantial portion of R&D expenditures is directed
at product and package design and other marketing type goals.
There are no justifiable economic grounds for subsidizing such
activity, yet it is not clear how an R&D tax credit can be
designed to exclude those activities.

® Another drawback to a straightforward tax credit for R&D
expenses is the potential revenue loss to the State. Accord-
ing to estimates by the U.S. Treasury Department, the federal
revenue loss from the 25% incremental federal tax credit is
$700 million per yvear. If a similar credit were enacted in
California, at say a rate of 10% rather than the federal 25%
rate, it would reduce California's franchise tax and personal
income tax by some $35 to $50 million per year, according to
some estimates. :

An alternative to the simple tax credit would be to grant tax

credits to private firms for contributions to specified R&D cen-

ters, including but probably not limited to biotechnology cen-
ters. University-based research foundations would be the most
likely recipients of such contributions, but eligibility could be

extended to cover nonprofit industry research centers as well.

This type of tax credit nevertheless faces similar difficulties
as tax credit based on in~house research. Dilution of state
incentive due to the federal tax code remains a severe obstacle.
The problem of defining acceptable R&D remains to some degree and
might be complicated by requiring a list of accéptable institu-
tions to receive corporate donations, as well as designating what

the donations can be used for.
2. Direct State Expenditures

Direct state expenditures for basic and applied research is the
only general alternative to state tax credits as a method of
stimulating biotechnology R&D. Direct support can be provided in

a number of ways.
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a., The State could expand funding for university-based biotech-
nology research in priority areas. The 1985-86 state budget,
for example, appropriated $1.5 million for a Biotechnology
Research and Education Program at the University of Cali-
fornia. © While not an insignificant amount, the ambitious
efforts of octher states suggests that the Legislature should
consider substantially larger appropriations.

b. The State could institute a program of grants to universities
and other nonprofit institutions to match research donations
made by private firms along the lines of the Microelectronics
Innovation and Computer Research Opportunities (MICRO) pro-
gram at the University of California. The rate of matching
could be flexible to reflect the priority given to the pro-
posed project and the availability of federal funding. The
university could act as the "broker” or entrepreneur between
corporations and the state funding agency so that firms do
not have to deal directly with state government.

¢. The State could provide direct grants to research-intensive
small firms to perform applied research in priority areas.
This program would be modeled after the National Science
Foundation's small business innovation program, in which
small research firms receive initial grants for basic work in
priority areas, and they are eligible for larger grants for
development work if the research produces a product or pro-
cess with significant commercial application. Several
states, as noted in Chapter II, have established similar
programs to foster additional research and development work
in biotechnology and other areas.
Defining eligible research and development expenditures remains
an issue with grants. Whether grants are provided to universi-
ties or directly to firms, someone or some institution must
determine eligibility. In all three general cases, general cate-
gories might be defined and proposals solicited. Where the State
is simply responding to university proposals, no necessary pri-
vate participation occurs. If state funds are used to match
private donations to research institutions, then within priority
areas, the initiative lies with the private sector, with univer-
sities acting as intermediaries and entrepreneurs. Direct state
grants to small research firms in priority areas would be
directly responsive to private initiative, but would retain final
approval in public hands.
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A necessary result of direct grant programs is that greater tar-
geting 1is pnrchasedyat the cost of public bureaucracy. Review
necessarily entails staff, with greater Staff being required as
the size (and therefore impact) of the program grows. A program
of matching grants might require the least staff if done rela-
tively automatically, with only the eligibility being determined

by public staff (this loses the priority settinq, however) .

The grant programs have a number of advantages over the tax

credit:

® By providing grants either to nonprofit institutions or to
young firms not yet facing tax liabilities, it would guarantee
more research and development and prevent windfalls to the
federal government.

@ The program would preclude the need to develop a rigorous
definition of R&D suitable for all firms.

® The program could be flexibly administered to reflect changing
research needs and proposals.

® The direct costs of the program could be determined in advance
by the Legislature, rather than depending on the uncertain R&D
decisions of firms during the ensuing years.

@ An advisory panel should be able to select appropriate R&D
activities without being guided by a statutory definition
sufficient for tax law.

® The advisory board format would create an excellent opportu-
nity for the State, the business community and other constit-
uencies to work together in formulating economic policy.

Grant programs have disadvantages as well:
® Non-market institutions like universities may absorb more of
the research funds in overhead and poorly directed activities

than would private firms.

® Direct provision of state funds creates potential complica-
tions in assigning patents.
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® If not initiated at the request of private firms, publicly-
funded research may end up on the shelf rather than leading to
new commercial applications.

® Eligible research institutions must be defined; it may not be
pessible to provide state funds to private universities.

® Small firms may be reluctant to become “entangleé“ with either
the State or universities,

While the MICRO program is not designed to foster biotechnology
research and development, it is a model worth considering if the
State of California is interested in expanding such R&D at the
University. There are two key advantages to this type of pro-
gram. First, state funding buys a lot more research because of
the matching requirement. Secondly, the Rg&D work is directed at
problems which industry has identified as important to its needs.
The target of such a program would in all likelihood be "generic
applied research,” which has been singled out as an area that may
become a bottleneck in this country's biotechnology commercial-
ization efforts because of a relatively low level of government
funding.7 A related benefit of the MICRO model is that the
skills and experience that students gain in working on such
research projects are readily transferable to the private sector,
because they are engaged in research activities that are on the

cutting edge of industry needs.

Two questions need to be addressed before the MICRO program could
be recommended as a model for expanding biotechnology R&D in the
University. First, does the University have the capacity, in
terms of research personnel, space, and equipment, to support
additional research? Secondly, would the California-based bio-
technology firms be willing and able to fund their share of the
research and development work? Research capacity was a con-
straint, at least initially, when the MICRO program was estab-

lished. Industry funding was not as indicated by its willingness
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to exceed the minimum matching requirements. On the other hand,
the electronics and computer industries are relatively mature
compared to the still-emerging biotechnology firms. They are all
producing and marketing products, and several have reached the
ranks of the Fortune 500 largest industrial firms in the U.S. As
~a result, they have been in a much better position to finance
outside research when compared with the biotechnology industry.
The latter, of course, is still comprised of firms that are in
the pre-production stage and are surviving on infusions of capi-
tal from venture capital firms or other sources. This situation
suggests that the MICRO*program model may be premature for the

biotechnology industry.
C. Increase Education and Training Funding

As the bictechnology industry has sprung forth from the univer-
sity-~based R&D efforts, it has been nurtured by the university-
based education and training programs, although its needs for the
latter may be increasing substantially as the industry moves into
full-scale commercialization. Representatives from the industry
have articulated their concerns about the availability of skilled
personnel for both the scientific and engineering talent needed
for R&D and trained technicians needed for production. The OTA
study alsc emphasized the need for additional training and educa-
tion. Nearly every state program targeted to biotechnology has

stressed education.

*  The industrv's willingness to participate in such a program
would also depend upon the specific patent and licensing poli-
cies that would apply to such a program according to at least

one industry commentator.
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It is clear that if the State of California chooses to expand its
~efforts to promote and retain biotechnology, it should carefully
evaluate and perhaps increase its support of biotechnology-
related education and training programs. How it should do so is
less clear, however. The choice is dependent upon what the state
elects to do to stimulate additional R&D. Programs designed to
expand biotechnology R&D, particularly those which are
university-based, will also serve to enhance the education and
training programs. In other words, the state can emphasize one
or the other function, depending upon the particular needs of the
state's universities and biotechnology firms, but should not
exclude either.

One way in which the State could help the university, the bio-
technology industry, and the students would be to establish an
intern program whereby promising students from related disci-
plines {such as chemistry, molecular biology, etc.) would be
placed in part-time or summer positions with biotechnclogy firms.
Private firms would compete for top students and would pick up at
least half of their salaries plus related expenses. The State
would fund the balance of the required salaries plus a coor-
dinator position for each participating campus. Such a program
could provide valuable cross~fertilization between the university
and private firms, expose students to the type of work that
careers with biotechnology firms would entail, enhance students'
education and training, and provide some needed technical skills

for biotechnology firms.
D. Provide Technical Assistance and Information

The California Department of Commerce, like its counterparts in
other states, 1s responsible for providing information and tech-
nical assistance and performing various other functions to pro-

mote and assist the business community. The Department's mandate
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does not single out biotechnology for special assistance, but the
Department. has targeted biotechnology, among other industries,

because of its potential economic benefits to the State.

The primary thrust of the Department's biotechnology program is a
promotional campaign designed to encourage new and expanding
firms to locate in California. An informational brochure has
been prepared and distributed to biotechnology firms in the
State, and the Department is prepared to offer its excellent site

selection assistance to interested firms.

Two additional areas of assistance -- public education and regu-
latory assistance -- could also be made responsibilities of the
Department. Both were identified as potentially useful expan-
sions of state support by industry representatives in meetings of
the ACR 1790 advisory group and in comments received on the draft

version of this report.
1. Public Bducation

Industry representatives argued that there is a need to educate
the general public about the potential benefits of biotechnology
applications. Improved public awareness would help foster a bet-~
ter climate for the growth of the biotechnology industry in Cali-
fornia {in part by ensuring a reasonable regulatory environment)
and would encourage the State to commit additional support for

biotechnolegy R&D, education, and similar incentives.

A public education program of this sort, while unusual, is not
entirely without precedent in California government. The Depart-~
ment of Commerce's Office of Tourism is dedicated to promoting a
single, albeit ubiquitous, state industry. To some extent the
California Department of Food and Agriculture and the California
State World Trade Commission promote their respective "indus-

tries™ and thereby help provide public education. The former
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Solarcal Office in the Business, Transportation and Housing
Agency was dedicated to promotion and education with respect to
the solar energy industry. The California Energy Commission and
Governor Brown's Office of Appropriate Technology served similar

functions for the alternative energy industry.

While it might not be necessary to establish a formal office to
serve this function for the biotechnology industry, it would be
relatively simple and straightforward to reguire the Department
of Commerce to provide public education related to biotechnology.
Funds to support this function could be redirected from the
Department's existing budget, or a modest budget augmentation
could be provided. An alternative to using the Department of
Commerce would be to assign the responsibility to a biotechnology

center, about which more will be said in the next section.
2. Regulatory Assistance

Most, if not all, of the existing and potential products of bio-
technology are subject to strict and complex regulation. The
regulatory process is less of a burden, however, for the clder
and larger firms in related fields such as pharmaceuticals, than
it is for the new biotechnology firms. The larger firms have the
experience and the resources to deal more effectively with the
requirements of regulation. The new biotechnology firms, as
industry representatives pointed out at meetings of the ACR 170
advisory group, need some assistance in dealing with the regula-
tory maze if they are going to survive and grow. This recommen-
dation is bolstered by the important role that new and small

businesses play in job growth and innovation.

The responsibility for providing regulatory assistance could be
assigned to the Department of Commerce or included as a responsi-
bility of any California Biotechnology Center that might be
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egtablished. The Department's Office of Business Development is

oo . e . . 8
already responsible for similar activities, which include:

"...lacting] as liaison between the business community

and all departments of state government on issues affecting

business development...[and aiding] business concerns

in their relationships with appropriate federal and

state agencies...”
Legislation could be proposed giving the Office of Business
Development responsibility for providing regulatory assistance
specifically to firms in the biotechnology industry. In lieu of
that, a modest budget augmentation could be provided to the Bud-

get Act to accomplish the same objective.

In either case, one additional staff specialist should suffice
because the primary responsibility of the Office would be to
function as a contact point and clearinghouse with respect to.
regulatory assistance. In addition, the Office could develop a
regulatory "roadmap® and make it availablé to small biotechnology
firms, particularly start-up operations. The suggestion about
developing a "roadmap"™ came out of discussions of the ACR 170

advisory group and was widely endorsed by members of that group.

In addition to providing technical assistance on regulatory mat-
ters facing biotechnology firms, the Office of Business Develop~
ment {or whichever agency was given the responsibility) could
serve as an advocate for the industry during regulatory discus-
sions within state government. They could also act as an advo-
cate for the industry on federal regulatory issues important to
the industry. Given the significance of the biotechnology indus-
try to California's economy, it would be a natural role for the

Governor and the Department of Commerce to assume.

Cne such federal regulatory ilssue was raised by several members

of the ACR 170 advisory group =-=- export controls. The U.S5. Food
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and Drug Administration restricts the export of certain "unap-
proved new drugs” even when such drugs are not restricted by the
importing country. These regulations encourage U.S. manufac-
turers to locate production capacity outside the United States
bevond the reach of the U.8.F.D.A. In addition, they give

foreign-based competitors an advantage over U.S. firms.

The U.S.F.D.A. may not be the only federal agency to restrict
biotechnology exports from the U.S. Both the U.S. Department of
Defense and the U.S. Department of Commerce are considering regu-
lations to restrict the export of sensitive biotechnologies in
order to prevent them from going to the Soviet Union and Warsaw
Pact nations. Similar trade restrictions have been applied
against U.S. manufacturers of high technology products, such as
computers and semiconductors. These trade restrictions have,
according to a number of U.S. industry spokespersons, been
applied in an overly-broad and strict manner and have resulted in

the loss of jobs, sales, and market share for U.S. firms.

A state regulatory assistance office could help ensure the devel-
opment of federal export regulations that were "fair" to Califor-
nia. In fact, the California State World Trade Commission
represents the interests of California exporters before the U.S.
Congress, the 0Office of the U.S. Trade Representative, the U.S.
Department of Commerce, and other federal agencies. The Commis-
sion should work with representatives of California's biotech-
nology firms to help them make their case for reasonable export
controls. This could be done in conjunction with the Office of
Business Development if that Office were to be given the respon-

sibility for providing regulatory assistance to the biotechnology
industry.
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E. Biotechnology Centers

Another option open to state policymakers for promoting the
development of biotechnology in California is the formation of
one or more biotechnology centers. The proposed University of
California Biotechnology Research and Education Program is a step
in this direction. The most ambitious state biotechnology pro-
grams, such as those in North Carolina and New Jersey, have been
built around the establishment of biotechnology centers. The
centers are multipurpose institutes created to foster inter-
disciplinary research, intercampus cooperation, and private-
public collaboration, all in support of biotechnology. The
centers are usually also responsible for providing technical
assistance and information and, in some cases, financial assis-
tance to newly-emerging bioctechnology firms. Some of the centers
are organized through an existing university, while others have
been established as nonprofit entities affiliated with, but inde-
pendent of, any particular campus. Most of the centers receive

funding from state and federal sources and private industry.

Several factors account for the widespread interest in using
biotechnology centers as an incentive program. First, as noted
above, they combine several incentive programs such as expanded
education and training and increased support for research and
development activity. Secondly, funding from federal and private
sources 1is typiaalzy:avaiiabie to augment state contributions.
For example, the National Science Foundation recently announced
funding awards for the establishment of six miltidisciplinary
engineering research centers, including a $20 million grant for a
Center on Biotechnology Process Engineering at the Massachusetts
Institute of Technology. NSF plans to fund additional centers
next year provided Congress approves its $25 million budget

request for fiscal vear 1986.



CHAPTER III. 49~

A third attractive feature of the biotechnology centers is the
emphasis on interdisciplinary research. Bioctechnology research
projects typically require scientists and engineers from several

ifferent disciplines, and some observers feel the key to
research progress is not just in additional research and
development funds, but in encouraging scientists from different
disciplines to cooperate on research projects. One of the
comments received on the draft version of this report was that
the Legislature, if it chooses to appropriate additional funding
for university research and development, should work with
university officials and/or conduct hearings to ensure that the
funding will stimulate more interdisciplinary cooperation. If
the Legislature should opt for one or more biotechnology centers,
interdisciplinary cooperation could be easily built into the
structure and the programs of the centers.

A final noteworthy feature of biotechnology centers is that they
do provide a mechanism for increased cooperation between the
universities and private industry. While the University of Cali-
fornia was given high marks for its research and education
programs, a number of industry representatives suggested that
cooperation could be improved, particularly in light of the
significant improvement in university-industry relations that is
occurring in other states. One specific area that was cited was
transfer of technology from the university to the private sector.
In the view of one observer, the university's capabilities are
being underutilized. All too often inventions and innovations in
the university are not reaching the marketplace (or are doing so
only very slowly) because of university policies. This observer
believes that university-industry cooperation could be improved
and more technology could be transferred to the private sector
without compromising the integrity of the university or its pri-
mary functions of research and education.
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while there are some advantages to using the biotechnology center
as a model for promoting the industry, none of the existing
programs has had enough experience to render any uneguivocal
verdict. The State of California may find that supporting each
of the purposes separately may be just as effective as supporting
them as a package. Moreover, the biotechnology industry in Cali-
fornia has shown only modest interest in biotechnology centers.
In the words of the report of the Assembly Committee on Economic

Development and new Techneiegies:g

"One proposal which was expected to receive greater sup-

port but which did not was the concept of establishing

one or more biotechnology research parks or centers, to

compete with other states for the location of biotech-

nology companies. Almost uniformly the witnesses urged

the state to place its resources in other areas, such

as research and training programs.”
Nonetheless, it should be noted that, based on the comments on
the draft version of this report, there does appear to be growing
interest in the industrv for one or more bictechnology centers.
The level of private support hinges on the amount of funding that
will be available from the State and federal sources, the struc-
ture and purposes of the center, and the specific area of concen-

tration of any proposed center.

Conclusions

The principal conclusion that emerges from this study is that the
State of California should carefully review its commitment of
resources and funding to the rapidly expanding field of biotech-
nology. The reasons are twofold. One, biotechnology promises
enormous rewards in terms of jobs and economic development, but
more importantly in terms of new products and processes that will
improve health, increase productivity, and enhance living stan-
dards across the board. Secondly, that the growing competition

from and the increasing sophistication of the biotechnology
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development programs of other states will, unless California
takes preventive steps, be successful in cutting into Califor-
nia's share of this industry.

This is not to conclude that the State is in imminent danger of
losing the industry. California currently has approximately 35%
of the biotechnology firms that have been established in the last
decade. Furthermore, the excellence of the state's universities,
the availability of financing, and a healthy entrepreneurial
climate should keep the industry in relatively good shape. None-
theless, as the biotechnology revolution moves from the R&D labs
‘into full-scale production, California's comparative advantage at
incubating new firms diminishes in importance. New production
facilities are apt to be spun off to other locations following
the pattern of the electronics and computer industries. To
counter those losses, the State needs to ensure that it retains

its share and that new products, new firms, and new jobs continue
to be developed.

Keeping California's incubator going will not be as easy as it
once was. Other states have learned from the past successes of
Silicon Valley and Route 128 outside Boston, and they are devel-
oping biotechnology strategies that are a great deal more sophis-
ticated. These strategies are now aimed not only at the expan-
sion plans of California firms, but at the heart of the state's
past successes -- the talent in its universities, its education

and training programs, and its R&D capabilities.

The options for the State of California are relatively straight-
forward: (1) increase biotechnology R&D; (2} expand education
and training in fields related to biotechnology; and (3) assist
the industry to meet regulatory requirements and increase public
awareness of the nature of and benefits of biotechnology.
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These recommendations do raise a number of questions which must

be addressed by policy makers and/or additional research:

(1)

(2}

(4)

What is the best method for stimulating more biotechnology
R&D? The choices include dedicated appropriations to the
University of California; a matching grants program for
jointly-funded research at the University of California, in
private universities and/or private firms; or the establish-

ment of a Biotechnology Center.

To what extent should state funds be allocated to R&D versus

education and training programs?

What is needed in the way of new facilities and equipment

for biotechnoleogy-related R&D and education programs?

Should the State play a role, and if so how, to encourage
the development of those biotechnology products that have
widespread social benefits {such as vaccines and other

health-related products) but are less profitable, and will

therefore not be developed, if at all, until later?
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APPENDIX

Assembly Concurrent Resolution No. 170

RESOLUTION CHAPTER 130

Assembly Concurrent Resolution No. 170—Relative to biotech-
nology.

Iiled with Secrctary of State Augast 31, 1984,

LEGISLATIVE COUNSELS DIGEST

ACR 170, Farr.  Biotechnology.

This measure requests the Assembly Office of Rescuarch to conduct
a study, to be completed by April 15, 1983, reviewing all existing.
pending. and clapsed federal and state regulations affecting the
California biotechnology industry so that the Legislature can make
inforined decisions on how to promote the biotechnology industry
while protecting public health and safety and the environment.

WIHEREAS, Cualifornia is the intellectual center of the nation’s
biotechnology industry: and

WHEREAS. Approximately 33% of the nation’s biotechnology
companics, including the leading companies, are headquartered in
California: and

WHERKAS, California companies  have  aready  developed
products. such ay human insulin and proinsulin, and interferon.
which have the potential to alleviate human suffering and illness; and

WHIEREAS, Biotechnological research is vital to California’s
agricultural industry, offering prospeets of incrcased production.
vaceines for animal discases, discase resistant food crops. drought
resistant plant strains, and more nutritional foodstufls: and

WHERIEAS, The United States Patent and Trademark Office has
received in recent vears nearly one thousand patent applications
bused on biotechnological research: and

WIHEREAS, The biotechnology field is growing more competitive,
particularly with respeet to Pacific Rim and European countries
where, according to the Congressional Office of Technology
Assesstnent, private and public companices sometimes benefit from
government subsidies: and

WIHIFEREAS, The State of California should explore appropriate
methods of assisting the stute’s biotechnology industry: and

WIHIEEREAS. Numerous federal and state agencies, including the
National Institutes of Health and Envirommental Protection Agencey,
the State Department of Food and Agriculture, and the State
Department of Health Services, administer environmental and
health regulations affecting biotechnology research and applications:
and

WIHIREAS. These regulations have successfully protected without
incident the public’s health and safety and the environment during

Uz
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the previcus decade of reseurch und commerciulization of
biotechnology; und

WHEREAS, The manner in which these regulutions apply to
future biotechnology research and applications is currently unclear,
und therefore may potentially create undue and costly delays in the
commercialization of many sociully beneficiul biotechnology
products as well as potentially threaten public health and safety; und

WHEREAS, The federal goverament, through the White Housce
Cabinet Council Working Group on Biotechnology, is currently
developing recommendations to coordinate federai regulations as
they affect the bistechnology industry; and

WHEREAS, There is a need to expeditiously develop at both the
state und federal levels a rational application of existing regulations
to provide uniform, flexible, and nonduplicutive protections for
human health, safety, and the environment, while at the same time
removing  unnecessary  disincentives to research  and
commercialization of bistechnology; snd

WHEREAS, There is 2 need for California to represent its unique
state’s interest before uppropriate federul bodies acting on mautters
affecting the promotion and regulation of the biotechnology
industry; and

WHEREAS, There is a need for further study of current federal
und state regulztions affecting the biotechnology industry before
conclusions can be druwn regarding such regulations; now,
therefore, be it

Resolved, That the Stute of California views the biotechnology
industry in Culifornia as one which represents new economic
growth, new jobs, new research opportunities, and new means {0
better the health of both individuals and the state, und as an industry
which fully deserves the encouragement of the state whenever and
however; and be it further

Resolved, That the Legisluture requests the Assemnbly Office of
Reseurch to conduct a study, to be completed by April 15, 1985,
reviewing all existing, pending, and elapsed federal and stute
regulations affecting the Californis bictechnology industry so that
the California State Legisiature can make informed decisions on how
to promote the biotechnology industry, while at the same time
protecting public health und safety and the environment; and be it
further ‘

Besolved, That the Assembly Office of Rescurch und the Senate
Office of Research also study incentives being offered by other states
and countries to promoie the development of the biotechnology
industry within those states and countrics; and be it further

Resolved, That representatives of the bictechnology industry,
environmental orgunizations, agriculture, and the Legislature are to
be - identified by the Assembly Comimittee on Economic
Development and New Technologies, the Assembly Office of
Research, and the Senate Office ol Research to serve as advisors on

this study; and be it further

Resolved, That because the Governor's Office is currently
surveying the existing state suthority to oversee the biotechnology
industry, with an eye toward assisting \he industry, while protecting
the health and safety of ull Culifornians, it is the intent of the
Legislature to take these efforts into consideration in this study and
to subsequently work in concert with the Governor; and be it further

Resolved, That the Chief Clerk of the Assembly transmit this
resolution to biotechnology companies, organizations, and other
interested parties in California, as specified by the Assembly
Committee on Economic Development and New Technologies. -
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