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Members of the Massachusetts Senate:
The reasons for establishing a standing committee of the Massa-

chusetts Senate on Science and Technology are obvious, to have a
committee in the Senate which would; address the issues of the next
century; have a general and open agenda, yet would focus on issues
related to emerging technological industries; be uninhibited by the
institutional constraints of joint committee jurisdictions; and which
would embark upon unchartered legislative and research waters.

At the time of its formation in late May of 1993, the Senate
Committee on Science and Technology, was the first of its kind in
New England and believed to be only one of three nationwide. This
Senate legislative and research committee is authorized to ascertain
fact, information, and implications of science and emerging
technologies on public policy development, decision making and
implementation. The subject matter governed by the jurisdiction of
this Committee includes, but is not limited to the following areas:
legal, health, economic development, transportation, environment
and education. The committee has jurisdictional authorization for
both research and advocacy.

In the area of research, the Committee has authorization to issue
reports with legislative recommendations on major, significant, long-
range public policy questions regarding science and emerging
technologies; issue responses to requests for information from the
Senate Committee Chairs of Joint committees; and to make policy
recommendations on less complex science and technology issues
before their Joint Committees. Finally, in the area of advocacy, the
committee has authorization to develop its own legislative agenda as
well as review legislation through the sequential referral of bills to
the Committee by the Clerk of the Senate.

Last summer, Richard F. Syron, President of the Federal Reserve
Bank of Boston, briefed members of the Senate Committee on Science
and Technology on the nation’s and state’s economy. Robert
Tannewald, Research Director of Tax Policy, Federal Reserve Bank
of Boston, outlined the seven attributes for attracting new businesses
to the Commonwealth: direct access to markets, availability of skilled
labor, climate and weather conditions, regulatory burden, strength of
the labor unions, the cost and availability of energy, and fiscal
stability.
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Once the members of the Senate Committee received the framework
of the economy from an analytic, statistical perspective, we asked how
we could tap into what was really happening in the Massachusetts
economy? How do we obtain this information? The best sources are
always the individuals who actually operate within the Massachusetts
economic system on a daily basis, who experience the trials and
tribulations of developing new science and technological enterprises.
These people included members of the state and federal levels of
government, business leaders of numerous emerging technologies
from throughout the state, scholars, chancellors, presidents and
professors from state and private colleges and universities, and leaders
of communities throughout the Commonwealth.

Five hearings were held throughout the Commonwealth, each
different and unique; each one built upon the input from the previous
hearing; and each one provided more substantive information. The
first was held in Springfield at the Springfield Technical Community
College: “Educational Needs for Changing Technology”; the second
was held at the University of Massachusetts Medical Center and at
the Massachusetts Biotechnology Research Park in Worcester:
“Biotechnology: Worcester’s Success Story”; the third at the
University of Massachusetts at Lowell: “Incubating the New
Industrial Revolution”; the fourth at the Woods Hole Oceanographic
Institution in Falmouth: “Marine Capital: Oceanographic Research
and Development”; and the last was held at the State House: “Science
and Technology: Path to Prosperity”.

One of the many successful accomplishments of these hearings was
the ability of the Committee to bring to the same table the three most
important participants in the Massachusetts of the Twenty-first
Century: academia, industry, and government. All participants were
afforded the opportunity to hear each other’s success stories, needs,
problems, and frustrations. No doubt communication is important
for our economy to move ahead. These hearings provided all sides
with an audience and an opportunity to be heard.

The following is a compilation of one central idea testified to at
all five hearings and affirmed by past legislation and current state and
federal administrations: Regionalization. Regionalization is critical to
Massachusetts’ economic survival. Massachusetts must use its public
higher educational system as incubators of ideas and research; and
it must promote private corporations as incubators. These incubators,
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sources for information and product development, can disseminate
and transfer the knowledge produced by the research labs to business
and industry for commercialization and consumption in the state,
national and global markets. Communication, human resources,
flexible financing packages, and information must be open and
continuous among academia, industry, and government. An educated
workforce with advanced skills is of utmost importance for job
creation and job security for all Massachusetts citizens.

The role of the members of the Senate Committee on Science and
Technology, as educators, must be to introduce the citizens of Massa-
chusetts, our constituents, and our colleagues in the Legislature to
the tremendous change that is occurring in our society and in our
economy. To affect Legislative attitudes towards this changing, new
economic order, the Committee must be the driving force for radical
change. Our way of thinking must turn away from decentralization
towards regionalization. Outside of the Route 128 beltway, many
communities have been hurt economically in ways different from
those communities within the Route 128 beltway. The acute impact
of the conditions of their economic recessions have forced them to
develop a vision and an aggressive, cooperative approach that is
attractive to emerging technologies. The distinctive regions of Massa-
chusetts must be cultivated uniquely to enhance the competitiveness
and economic activity of Massachusetts as a whole.

The fact that the Senate Committee on Science and Technology
exists demonstrates a first step toward meeting the “Baystate
Challenge”. Its work is pivotal to the Massachusetts economy of the
Twenty- first Century. As the first legislative Committee to advocate
for governmental decentralization in cultivating and nurturing
emerging technologies, it accepts the responsibility for igniting the
new industrial revolution of Massachusetts through the efforts of
economic regionalization.

Senator Linda J. Melconian,
Chairwoman
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“The Twentieth Century ended in 1988”, Michael K. Hooker,
president, University of Massachusetts.

For Massachusetts to survive and compete in the national and
global economy of tomorrow, we must accept this as fact. As the
Twenty-first Century dawns, a new world economic order is emerging
driven solely by information and knowledge. It is the idea, infor-
mation, or knowledge contained in the product rather than the raw
material that goes into that product or the energy which is used to
transform the raw material into a final product, good, or service
that has economic value in the technologies emerging from this new
order. For the world economy of the Twenty-first Century, especially
for the Massachusetts economy, technology will provide the base.
Technology is growth and a state without technology is a state without
growth.

The Twenty-first Century signifies change. While change alone is
important, more significant to success in the face of the Baystate
challenge is the rapid rate in which change occurs. The time it takes
to bring ideas to market will be the dominant concept in economic
competitiveness. The Baystate Challenge is clear: to be competitive
in the new national economic order and the new world economic
order, Massachusetts must be able to convert technology to product
and bring that product to market faster than anyone else.

“Science and technology is the catalyst or the fuel that drives the
manufacturing engine that produces goodproducts. Remove thatfuel
and obsolescence is not far behind”, says Warren Peluso of M/A-
COM, Inc.

For time and memorial, the importance of science and technology
and research and development has been proven: the invention of the
internal combustion engine, radios, telephones, the transistor, the
integrated circuit and all the advances in medicine cultivated over the
years. What would our economy and our quality of life be like ifthese
products were not available?

Maintaining the competitive edge in the international and national
arena requires increased strategic partnering among government, the
universities, and industry. Think of a triangle: government, industry,
and academia are three sides of that triangle; each side of the triangle
is an indispensable and interconnected element of the other two sides.
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As such, the three must keep open the lines ofcommunication of ideas,
information and knowledge. Equally important, financing for the
research and development of these ideas must circulate among the
three. Resources must be shared. The public higher educational insti-
tutions are essential to foster and incubate educational and research
programs relevant to the training of technical talent. Industry must
not only utilize the training and retraining programs of academia but
also must assist in the funding of these programs, both in-house and
in the higher educational institutions. Government must provide the
guarantees essential to enable our educational institutions and
emerging technological companies to meet the Baystate Challenge.

Massachusetts needs to reach out to business. Our state is
competing under totally different standards today. It is not the Massa-
chusetts of six or ten years ago. Massachusetts is competing with other
cities, otherregions, and other states of the country as well as countries
overseas.

Nearly ten years ago, Pennsylvania’s General Assembly issued a
mandate to strengthen and diversify the state’s economy. Pennsylva-
nia realized that its state is not one large mass but is made up of
multiple regions. The needs and advantages of southeastern
Pennsylvania were not the same as central Pennsylvania nor the same
as northwestern Pennsylvania. As a result, the economic development
group that was headquartered in one location, the state capitol of
Harrisburg, divided the state into four distinct sectors. Companies
desiring to move to Pennsylvania or relocate within the state, now
approach the state regionally instead of initially communicating with
Harrisburg.

Massachusetts has begun to accept this concept by legislating
regional manufacturing extension centers for those companies
converting from defense manufacturing to commercial production.
Massachusetts must adopt a similar, more aggressive, regional
approach that will create an appropriate environment in which to
foster the emerging technologies in a changing economic order.

Our state’s economic security is inexorably linked to our strong
position in research and development. Massachusetts has the history,
it has the talent, resources and ability, to change its approach toward
its economic environment.

Massachusetts can achieve regionalization by linking academia,
industry, and government. We can meet the Baystate Challenge by
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facilitating the sharing and networking of resources of new emerging
technologies between the public and private sectors. The common-
wealth must develop industrial technological “clusters” in the various
regions around the state by working the resources we already possess;
labor, education, and research and development.
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The many public academic institutions located throughout the state
and their educated graduates will continue to be the source of our
wealth and economic stabilization throughout the coming century. In
addition, they will provide the largest and most important resource
within the state that we can utilize for technology transfer.

A critical ingredient for success in the Baystate Challenge is to train
a competent, productive workforce capable of competing in the new
world order. We cannot achieve a “business-friendly” state unless we
have “business-competent” communities. These business-competent
communities begin with the basics, the schools.

For Massachusetts to have any kind of technology-based economy,
it needs students who are skilled and educated. To be truly pro-
business, we must equip the business community with students who
are educated and qualified. It is a fact that grades K-12 and the public
higher education system of Massachusetts are severely underfunded.
Therefore, appropriate levels of educational financing are essential to
meet the Baystate Challenge.

Increasingly, the quality and availability ofan educated workforce
will be the determining factor in the desirability of a region as a site
for growth and expansion of high and low technological businesses.
The future, stable, high-paying jobs will require a much higher level
of education and training, on the secondary level than has been used
by the manufacturing sector in the past. Much of the job loss and
restructuring happening today is the direct result of major
improvements and productivity brought about by advances in
manufacturing and information technology. The predictions made in
the 60s and 70s that robots would replace people on the factory floor
are finally coming to pass in a significant and irreversible way.

Unskilled workers performing simple, repetitive, and dangerous
jobs are being replaced by machines. Today, operators, programmers
and maintainers of these machines are now needed instead. These are
much higher-skilled jobs requiring much better basic secondary
education and training.

The impact of this productivity-enhancing technological revolution
is being felt beyond the factory floor as well. Productivity
enhancement in the white collar and professional level and the
resulting job losses are just as real. This harsh reality must be
addressed: For Massachusetts companies to compete in both the

ACADEMIA
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present and future world markets, modern, high-productivity
technologies have to be adopted, eliminating many, if not most,
traditionalfactory jobs. These traditional jobs did not require a great
deal of formal education and training as prerequisites nor did they
require much on-the-job training. The total number of these
traditional jobs will therefore, dramatically decrease.

The competition for the higher-quality manufacturing jobs, which
are fewer in number than those floor jobs, will be fierce between
regions. While those remaining jobs will indeed be very good jobs,
the entry-level skills required will be much more extensive than
previously required.

Our high schools, trade schools, and community colleges need to
understand this fact. They need to examine methods of education in
other countries and to develop programs at the technician level to
educate and train people in electronics, chemistry, and related
sciences. Most importantly, they need to teach basic communication
skills.

Industry and educational institutions must work together to
develop curriculums that are beneficial to both. Math and computer
teachers must work with industry executives to show the relationship
between computer spread sheets, math and business.

Today’s workforce needs to upgrade its skills in technical areas like
computers and software. However, the Massachusetts public schools
currently do not have the relevant tools nor the proper infrastructure
necessary to provide the type ofscience and technology skills that our
young people will need as they enter tomorrow’s workplace.

Massachusetts currently spends only .5 percent of the annually
allotted per pupil expenditure on computer and technology training.
A serious effort must be launched to retrain existing math and science
teachers and expose them to the rapidly changing technologies.
Teacher education programs need to address ways to integrate
technology to make science and technology relevant and fun. There
needs to be a greater emphasis on computer training, and that training
must be equitable across the state.

Over 70% of Massachusetts high school graduates do not seek a
Bachelors degree, but move directly into a job. More and more of
these students are having an increasingly difficult time landing a good
paying job without a basic understanding of the application of
technology.
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One proposed initiative to support technological advancement and
economic growth is the formation and creation of a formal
partnership between academia and business which would establish
productivity research and development programs and foster student
work-study programs. Once again, the government’s role would be
to provide adequate funding through direct appropriations or grant
programs.

Springfield Technical Community College, Baystate’s network of
community colleges, and University of Massachusetts

Springfield Technological Community College the only technical
community college in the Commonwealth, the Baystate’s network of
community colleges, and the University of Massachusetts system with
its five campuses [Worcester, Amherst, Lowell, Dartmouth, and
Boston] are the most viable, strategically located, hands-on insti-
tutions which can aggressively provide training for business and
industry. The responsibility of these educational institutions is to
produce technologically-educated individuals prepared for Twenty-
first Century jobs, to generate ideas and stimulate innovation which
help to maintain these jobs, and to foster entrepreneurial and business
formation.

In many places throughout the country, especially in North
Carolina, South Carolina, Michigan, California, and lowa,
community colleges are viewed as the training sites of choice. For
example, the National Governor’s Group, in August of 1992, cited
lowa as optimally using its fifteen community college system to
enhance skills for a competitive world. Praise for lowa’s system came
from the lowa Industrial New Jobs Training Program, the lowa Small
Business New Jobs Training Program, and the lowa Retraining
Program.

The Community Colleges of Massachusetts, particularly
Springfield Technical Community College (STCC), have successfully
worked in a synergistic relationship with business and industry for
more than twenty-five years. The most recent example of this
coordinating effort on the part of the fifteen colleges to assist business
is the development of MASS*NET. This development was done

Community Colleges



16 [MarchSENATE - No. 1620

without state support or involvement. A 1-800 number accesses infor-
mation regarding which institution(s) offer which specific areas of
training in Massachusetts for either a certificate, a degree, or just
know-how training.

Springfield Technical Community College is the most comprehen-
sive associate degree/career-training institution in the state. In 1993,
STCC had been designated by the Massachusetts Higher Education
Coordinating Council as the Western Massachusetts Regional
Community College Technology Education and Technology Transfer
Education Center. Its priorities for the next five years are to offer
academic courses and programs primarily emphasizing engineering
technologies, health/human services, and business. STCC projects
will provide $500,000 in contract training with local business and
industry in one fiscal year alone.

STCC is in the process of developing a small business training
incubator intended to attract new business and new job employment
through a plan to purchase real estate currently owned by Digital,
located adjacent to the campus. STCC has adopted this strategy which
should be used as a model ofpartnering the Universitv of Massachu-
setts, STCC, state agencies, and theprivate sector, to create aregional
economic development and training centerfor all of Western Massa-
chusetts.

Training and retraining sites are crucial for economic development.
In the September 27, 1993 edition of Business Week, an article
entitled, “Retooling American Workers”, it states, “Community
colleges are now a key to cooperative retraining efforts”. The article
further lists the following corporations as those who have chosen
community college for training their workforce: Hewlitt-Packard,
Johnson & Johnson, Xerox. Kodak, Digital, and Nynex.

John Cunneen, President of Fluid Power Products, Inc.,
Southborough, Massachusetts, has showcased his $5 million
engineering company specializing in designing hydraulic systems as
an example of Business Week's theory. Fluid Power Products is a
networking partner with General Electric supplying them with the
designs and the systems to drive G.E. steam turbines thermal valves
for exporting globally. While this company routinely ships the
products for General Electric around the world under the General
Electric name plate, these products are assembled only by workers
of New England trained and retrained at community colleges.
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One important element of this new economic order is the changed
role of public universities and institutions. The State has great
resources in its private colleges and universities which are the best in
the world; yet these fine institutions can not address regional problems
as effectively as the public system. Their constituencies are different,
their focus and educational philosophies are different. The University
of Massachusetts, therefore, will be a key factor in addressing and
ameliorating the economic erosion that many of the regions of the
state have experienced.

Educational training, retraining, economic data research and
analysis, basic and applied research, strategic areas in science and
engineering, consulting technical assistance and extension services,
technology transfer and commercialization, support for entrepreneurs
and new business formation are all functions of a quality higher public
educational system.

As President Michael Hooker noted, the University of Massachu-
setts will be the ‘STARSHIP’ of the new economic order to which
the State can turn for the innovative ideas coming from its research
labs. The University system is best positioned for this role because
it is ideally located in five different regions throughout the Common-
wealth. The University of Massachusetts’ new role in the economy
of the future will be supplying this constant flow of ideas for new
product development, for modernization of existing products or for
renovation of existing processes. Financial support for the University
and its research programs to strengthen and bolster the stream of ideas
for resourceful products and services is critical. The University’s
largest campus located at Amherst has had over 250 companies as
research partners with funding of over $6 million for research in
FY’OS. Nearly 1000 companies employed University cooperative
students and interns last year, exemplifying the success of a technology
transfer mechanism between the workplace and the classroom. In fact,
University technologies have become the seed for twenty-five
companies in the Amherst region. These companies collectively
created more than nine hundred new and well-paying jobs in the
university area over the last fifteen years.

Last year, 2679 degrees were awarded to students in science at the
Amherst campus. More students, than are currently interested at the
primary and secondary levels, must be attracted to the pursuit of

University of Massachusetts Five-Campus System
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degrees in science. Several methods were suggested; 1) Begin interest
at the high school level; 2) Retain the interest in science by exposing
students to distinguished researchers, business leaders, and other
professionals in the science field; and 3) produce scientific literacy
among those students who are non-science majors by increasing
science credit requirements and reformatting the science curriculum
for non-science majors.

A joint effort of the College of Engineering and the School of
Management at the Amherst campus is the Center for Manufacturing
Productivity which is an industrial extension outreach founded to
meet the needs of Western Massachusetts. Its goal is to provide
university expertise to small and/or medium size Western Massachu-
setts businesses, especially those within the metal working industry.
The Center has assisted 33 manufacturers.

Additionally, the University is working closely with both the Weld
Administration and legislative committees to focus on economic
development. For example, in environmental technology, the
University is in a partnership with the Environmental Business
Council and the Executive Office of Economic Affairs to support a
strategy to address the needs of the industry and state government,
to enlist support for national legislation to promote environmental
experts and for the establishment of a resource center in Massachu-
setts.

A recurring concern is how Massachusetts can commercialize its
technologies within Massachusetts’borders, not only with the existing
traditional financial assistance and marketing assistance but also with
new mechanisms. The recurring idea is to build regional incubators
to seek solutions for reducing regulatory constraints that preclude
industry from solving the problems it faces in government markets,
relieving congestion on highways, combatting pollution, converting
and reorganizing closing defense bases. The University of Massachu-
setts system with the five regional campuses in conjunction with the
state’s numerous community colleges, especially STCC, can become
such incubators.

Several advantages are apparent for business incubators to be
fostered on any one ofthe University of Massachusetts’five campuses:
the University has the technology; the University has one of the best
plastics engineering departments in the United States; the University
has the real estate and space to control costs and rent as available;
the University has local, national, and foreign relationships and
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contacts; and finally, the University has available all the essential
training and educational resources within its five campus system.

A prosperous example of the University operating as an incubator
is a business started on the Lowell campus, Materials Systems, Inc.
The incubation process was successful and Materials Systems, Inc.
has been able to move from the campus to its own facility in Littleton,
MA. The company had given approximately $50,000 in rent and
subcontracts for research back to the University.

One of the most important technology transfer aspects of the
University is the student it produces—students who have both the
expertise and the fundamental research in applying knowledge gained
at the University to industry and the private sector.

Massachusetts must strive to systematically integrate the work
product from the research and development labs of the public, higher
educational institutions to existing and emerging industries, and to
transfer this technology to the national and global markets. The
organizations that will effect a smooth hand off from universities to
corporations will be those that can bring ideas to market fastest
time to market will be the dominant concept in economic
competitiveness.

Several organizations andprivate corporations have resources and
programs which have begun to provide assistance in training and
retraining workers to meet the Baystate Challenge.

The MassJobs council, of Boston, a thirty-one member council, last
year created a Science and Technology Task Force to begin to address
the technological needs of the Twenty-first Century. The first year was
spent scoping and defining the problem as well as discussing what the
Department of Education is doing to address the math and science
standards in our schools. The Department will make those findings
available in May to the MassJobs Council. The MassJobs Council
has found that there also is a need to assist displaced workers in
acquiring skills so that they may perform the new jobs essential to
the changing economic order.

Bay State Skills Corporation (BSSC) of Boston is a quasi-public
agency committed to increase the skills of the Massachusetts work
force and to encourage technological and organizational improve-
ments in the work place.

BSSC has a three-pronged strategy:
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(1) to create a workforce for developing programs and to provide
direct business assistance to emerging critical clusters of technology-
based industries;

(2) to implement a multi-faceted approach to technology
development use that integrates technology choices with issues of
workplace organization and work force training; and

(3) to provide technical and financial support to small firms who
work together on research and development to enhance the
competitiveness of these firms.

For work force development in biotechnology, software and
polytechnical industries, Bay State Skills Corporation has developed
and is still developing training programs to comply with the various
techniques and partnership requirements of industry associations. The
Business Assistance Group at BSSC, works primarily with the small
and medium-sized manufacturing companies, constantly seeking to
improve their production processes and to upgrade their technology.
These small and medium-sized firms play a central role in economic
growth and job creation.

The Donahue Institute for Governmental Services located at the
University of Massachusetts at Boston has a retraining center which
serves employees of General Electric, Martin Marietta, Wang, and
those employees of Fort Devens.

The Massachusetts Career Development Institute of Springfield is
a skill center established in 1970. The center is dedicated exclusively
to the training needs of the underemployed and dislocated worker.
Its Director, Frank Gulluni, pointed out that, “Massachusetts must
initiate and implement a real and meaningful strategy for a viable
workplace-education system to prepare students in and out of the
workplace for the Twenty-first Century”. Employers of the future will
need not only workers with general skills, literacy, good work ethic,
quality assurance team building and problem solving techniques but
also personnel who can think, are adaptable and flexible to the
progressive workplace.

In order to meet the Baystate Challenge, financing mechanisms
must be in place and must have the flexibility needed for each
particular industry. As Alex S. Hoffinger, Program Manager ofBSSC
indicated, federal and state regulations restrict use of training monies
to certain segments of the population: unemployed and dislocated
workers and welfare recipients. However, the current work force is
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in need of additional funding for advanced, industry-specific skills and
skills up-grading.

For example, appropriations for BSSC, the Tactical Training
Initiative, and the MassJobs Council state-wide are only about
$2 million annually. In 1992, Massachusetts was ranked 40th in the
country in terms of the amount of funds available. California
generates close to $lOO million yearly in flexible training funds.
Massachusetts must increase the appropriation level for higher skilled,
industry training.

BSSC has provided the seed money for an envirotech project at
the Massachusetts Military Reserve (Otis Air Force Base) on Cape
Cod. Those companies that are participating in the federal Small
Business Innovation Research program should collaborate on
developing new environmental technologies that would be tested on
the site. This project and others like it are precisely the type of
technology research and development efforts that Massachusetts
should match federal funding and support.

The Private Industry Council and Regional Employment Board of
Hampden County, located in Springfield, recommended that govern-
ment’s role in the Baystate Challenge is not only to provide various
tax incentives, seed capital, leverage money and training funds for
industries as they need to retrain and retool their work force, but also
to foster collaborative efforts among cluster industries. That is,
encourage those companies of similar industries to pool their training
and retraining resources in order to promote regional confidence for
companies to remain and/or move to Massachusetts. One recommen-
dation would provide tax incentives for individual firms investing in
apprenticeship programs. It costs approximately $lOO,OOO to train a
journeyman in the metal machining industry.

Massachusetts must be careful. It has neither the economic climate
to chase companies nor to create all kinds of incentives; New York
did not assess taxes for 30 years. Massachusetts CAN successfully
meet the Baystate Challenge by creating “Manufacturing Extension
Centers” within the state. These Manufacturing Extension Centers
provide services to industries for training or marketing and allow
participating companies to be more competitive. Once equipped with
properly trained employees, companies gain greater market share,
produce new and better products and can hire higher-paid workers.

Education is the key to Massachusetts’ economic expansion and
competitiveness in the national and global markets. Students at the
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primary and secondary levels of education must be encouraged and
stimulated to become completely literate in math and science. This
foundation level is critical. Once interest in math and science is
positively instilled in youth, more students will continue to pursue an
education in these subjects on the undergraduate and post-graduate
levels of higher education.

Massachusetts’ economic trends are moving away from a service
economy and toward an advanced manufacturing economy. In an
advanced manufacturing economy there is a demand for thinkers,
scientists, and high and low-skilled workers. For these workers to
effectively perform their duties, they need specialized training and
oftentimes, retraining.

The public higher educational system, specifically the role of the
University of Massachusetts is essential to Massachusetts’ economic
growth. The labs, departments, and faculty of the University of
Massachusetts’ five campus system must be used as incubators
fostering information, research and development, and the
commercialization of ideas for the particular region in which acampus
is located. Industries, companies, and firms in each of these regions
must collaborate their resources with the University campus located
within their particular region, with the area population, and with each
other’s training and retraining programs. Local communities and
chambers of commerce must assist and attract prospective companies
to their region.
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“Science and technology is the catalyst or the fuel that drives the
manufacturing engine that produces goodproducts. Remove thatfuel
and obsolescence is not far behind”, says Warren Peluso, Director
of Integrated Circuit Operations at MA/ COM.

Massachusetts has enjoyed two centuries of leadership on the
cutting edge of emerging technologies. The Springfield Armory,
located in Springfield, Massachusetts, was arguably the first industrial
cluster in the nation populated by small companies which had “many
features in common with the highly successful and flexibly specialized
industrial districts of today”. “The Armory, an ‘inadvertent industrial
policy agency’. . . not only supplied collective services to a large group
of private firms, but it also created entrepreneurial resources by
training and retraining skilled craftsmen in the new methods.” These
skills were transferred to open new firms and create new products.
[Best, Michael, The New Competition: Institutions of Industrial
Restructuring.']

Technology is growth and maintaining a competitive edge in
technological growth in the national and international arena now will
require increased industrial strategic partnering with both government
and the universities. Regional economic partnering is vital. The time
frame for broad product development and the bringing ofthat product
to market have become very short; overnight, the innovative idea has
been transferred from technological research into commercialized
product.

Emerging technologies need to embrace the variety of industries
that exist in clusters across the vast regions of the state. With a
concentration of regional efforts and the introduction of economic
opportunity areas, it is criticalfor parts ofthe state to work collectively
as regions, and not to have one community working against the other.
Communities must not make unacceptable demands on businesses
looking to locate in their area.

The City of Worcester has begun work on a private-public
partnership to further the City’s extraordinary accomplishment in
coalescing the biotechnology industry. The Massachusetts Biotech-
nology Research Park in Worcester illustrates what needs to be tried
in other regions of the state, [see Appendix B.]

Service economy growth is no longer real, long-term growth. It
cannot sustain the kind of future that Massachusetts covets and needs.

INDUSTRY
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There is no survival in a service economy because little is ever
harvested back to the community. This reality was repeatedly
emphasized to the members of the Senate Science and Technology
Committee.

Massachusetts industries need to transfer technology, ideas, and
information from the public universities and colleges to manufactur-
ing. This transfer paves the way for reinvestment in the community,
dollars which will be spent two to three times over. Manufacturing
must be brought back not only to Massachusetts, but also to all of
New England in order to have jobsfor our children and grandchildren.
An advanced manufacturing economy will result in economic growth
and stabilization.

The challenge faced by the Baystate is to first break out of the
entrenchment of the past and realize that the standards have changed.
If we want to have the future of a Silicon Valley, California or an
Atlanta, Georgia, Massachusetts must think differently and adopt a
regional long-term strategy. The development of our technological
resources is Massachusetts’ best asset in its efforts to overcome the
grim effects of the loss of jobs and defense production due to defense
base closures.

Biotechnology and telecommunications were born here, but Massa-
chusetts must not focus merely on telecommunications and
biotechnology. Massachusetts continues to lead the nation, whether
in advanced manufacturing technologies, advanced materials,
biotech, telecommunications, educational technologies, high
performance computing and software or transportation technology.
Massachusetts must think globally. Massachusetts has the talent; it
has the resources; it has the ability; and a solid head start.

Massachusetts must create a business climate enabling all the
brilliant young people graduating from the private educational insti-
tutions such as Massachusetts Institute of Technology and Harvard
University to locate themselves and any of their business ventures and
business spin-offs here. Massachusetts has already experienced the
wealth ofresources due to the myriad of companies established locally
by such graduates. Still, the competitive climate needs a boost.

How Massachusetts Can Meet the “Baystate Challenge”
Massachusetts and the Weld Administration have begun the

commitment to leading edge technologies by the recent publication,
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“Choosing to Compete”. Secretary of Economic Affairs, Gloria
Larson, announced that this blueprint outlines that our brightest
growth opportunities lie in the areas where we are capable of rapid
innovation.

The Massachusetts economy has slowed down and is slowly
restructuring. Changing for the better depends on Massachusetts
becoming more competitive. A competitive position depends on how
quickly the state recovers from the downturn, and how prosperous
it will become in the long term. “Choosing to Compete” contends that
the economic downturn that Massachusetts is experiencing is more
than a short-term, cyclical phenomenon.

During past administrations, “Centers of Excellence” were
attempted to achieve economic revitalization and stabilization. In one
region, the concept embraced by the Centers of Excellence proved
successful: Worcester, with biotechnology. Woods Hole, Falmouth,
with its marine sciences, is another such cluster which would ideally
be suited for a concept like that of Centers of Excellence. The theory
behind the Centers was a good one. [see Appendix B.] However, in
today’s economic climate, it must be re-evaluated, modified and
applied regionally. A hybrid approach using “Choosing to compete”’s
blueprint and the Centers of Excellence is required to fulfill the
Baystate Challenge.

According to Chancellor William Hogan of the University of
Massachusetts at Lowell, “Even as early as we are into the information
age, it has already permanently transformed industrial activity
worldwide”. A sustainable industrial economy must be developed in
a particular region, which is both environmentally and socially
sensitive regarding wages and skill development. A better appreciation
and understanding of the new competitive forces is needed. Specific
regions can construct the linkages and develop the partnerships to
accomplish “continuous” innovation in order to preserve an
advantage once gained.

New product development is cultivated by networking with regional
labs that generate the products through an extension service, thus
increasing economic activity in that specific region. Markets must be
redefined to transform the whole production system into one which
is strong, solid and innovative benefiting the entire state.

The Committee found Massachusetts to have several areas of
strength: a highly skilled workforce; leading positions in emerging
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technologies; successful and promising core industry clusters; a broad-
based economy; and a high quality of life. If we want business to take
root and expand here, Massachusetts HAS to be seen as having a pro-
business attitude. Massachusetts does have a rich research and
development tax credit at 3% and a reasonable sales tax.

However, the anti-business sentiments in this State are entrenched.
Current non-value added costs of doing business in Massachusetts
erect barriers: health care costs, the highest in the nation; energy costs,
the second highest in the nation; and corporate income taxes, the
seventh highest in the nation; untimely bureaucratic permit, licensing
and other regulatory delays. Furthermore, Massachusetts is
challenged by an upheaval in major industries, a reputation for an
unresponsive government, and a high cost of living. To move products
in and out of state, Massachusetts’ infrastructure, rail lines and
highways, must be upgraded. In order to bring Massachusetts’ vision
of a strong economic position in the global and national market to
fruition, certain “competitiveness partners” must be incorporated:
private businesses, labor, the academic and research communities, and
government.

The only element which will forestall attempts at meeting the
Baystate Challenge is money. Businesses will not start up in Massa-
chusetts if appropriate levels of venture capital monies are not easily
attainable, or if state tax, capital or investment incentives do not
provide flexible enough use. Without proper funding or proper
sponsorship from the government, slow erosion of business within the
next few years will be evident.

Specific financing problems arise in technologies which are truly
emerging and considered a risk by the banking industry, Wall Street,
and private investors. However, for these technologies to truly benefit
the economy of Massachusetts and create jobs, a restructuring of
public financing needs to be approached. A frustrating example was
posed to the committee by the industries involved in the research and
development of biotechnology.

To take a pharmaceutical product through market approval
demands a series ofclinical trials. The product evolves in three phases
and then the product needs to be licensed with the FDA. At the same
time the product proceeds through these clinical phases, it is necessary
to get the licensure of the manufacturing plant in order to have a place
in which to manufacture the product. To grant this license, the FDA
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demands that a company manufacture the product from the
commercial production so the FDA can determine that the product
is manufactured consistently, reproductively and safely in the plant.
This process takes at least three to four years before a commercial
product can be sold. A company must plan and execute the building
of a manufacturing plant that costs from at least $2O - $lOO million,
depending on the product and the type of plant.

For a biotechnological company almost total financing is through
equity financing, raising money by selling shares. Funding for a
company’s own research usually results in the company experiencing
and functioning with on-going losses, historically, biotech companies
have often licensed away early products to large companies in Japan,
Europe, and other states like New Jersey. As they grew bigger, they
were able to raise public money for their later products, thereby
affording to build their own manufacturing plants.

Several successful, manufacturing industries enrich the region in
which they are located. The following are such examples:

Alpha-Beta Technology, Inc., the 11th largest biotech company
nationwide in terms of market capitalization, occupies approximately
40,000 sq. ft. in Worcester in two buildings at the Biotechnology
Research Park. Alpha-Beta Technology, Inc., employs approximately
100 people. 95% of these employees live in Worcester. 85% hold
advanced Bachelor’s degrees or higher; 50% employees have advanced
degrees. Most recently, Alpha-Beta took three young women off
welfare, trained them, and now employ them full-time. There are two
additional women currently going through this same program.

Alpha-Beta also collaborates with a number of local academic insti-
tutions such as Worcester Polytechnical Institute to train eight to ten
interns. These interns are salaried by Alpha-Beta and coordinate with
the curriculum at the local university.

Millitech Corporation of South Deerfield, founded in January of
1982, devised plans for the establishment of a first-of-its-kind flexible
manufacturing facility for production of sensor and radar products
for defense and commercial applications. Millitech uses the University
of Massachusetts at Amherst’s microwave training program, the
largest such program in the country, to train its workforce of
technicians. Millitech received $350,000 in financing from Massachu-
setts Technology Development Corporation (MTDC). At the time of
MTDC’s investment, Millitech employed 60 people; today
employment is approximately 110 people.
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American Saw, Inc., of East Longmeadow is a company which
employs approximately seven hundred and produces and sells hand
saw tools and accessories to sixty overseas countries. American Saw
has spent considerable amounts of its own money on education and
training within the workplace.

Ramar Corporation of Westford is a small company which
produces fiber optic products, selling to foreign countries. A small
business like Ramar functions as a small gear connecting and turning
the bigger gears of the manufacturing industry. Ramar takes the
technologies from the universities and converts them to finished
manufactured products. While going through this process, Ramar
employs people from the area and utilizes the research and
development resources of the University.

Industries similar to those delineated above should be encouraged
to grow and remain in Massachusetts. These businesses serve as
showcases to prospective businesses contemplating a relocation to
Massachusetts. Furthermore, their successes deter those companies
attracted by out-of-state offers.

Massachusetts must adopt a pro-business outlook. The concerns
of business: non-value added costs (health care, energy, corporate
taxes, insurance) productive work force, affordable real estate,
venture capital funds, etc., must be addressed. Industries must
discover and utilize the incubators found in the public higher
education system. Industry must work with academia to devise
curricula plans suitable for training and retraining a skilled work
force. Finally, industry must support efforts by research teams within
the University system.
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To meet the Baystate Challenge and to promote Massachusetts
competitiveness and economic development, government must have
a positive impact on the business environment where private economic
decisions are made. Over and over, it was repeated to the Committee
that to start a company in Massachusetts is a difficult, costly, and
lengthy process. Companies, trying to expand, have a frustrating
experience attempting to travel through the “crazy quilt” of limited
resources that are available in the various quasi-public funding
mechanisms and agencies. Additional and creative financing
initiatives must be made available to encourage new technologies, new
industry, and new commerce that wish to establish and remain in the
Commonwealth.

There are numerous characteristics of a favorable business environ-
ment and corresponding categories for government to improve the
competitiveness of the state economy: a stable and reasonable tax
climate; lower rates of government-controlled business costs; new
regulations to improve and decrease the rate of time to bring a product
to market or to construct new facilities and manufacturing plants;
reliance and utilization of transportation and communications which
are fast and reliable; provisions for businesses to obtain an educated
and/or skilled workforce; knowledge of efficient management and
production practices that are readily available; regulations for
accessible capital and credit; regulations to remove barriers for the
exportation of goods; and finally, organizing a state government
which is accessible to business at the regional level.

In March of 1993, the Massachusetts Legislature took an impressive
first step towards meeting the Baystate Challenge. A bill, relative to
incentives for economic development originating in the Joint
Committee on Commerce and Labor, was signed into law, referred
to today as Chapter 19 of the Acts of 1993.

In Chapter 19, the Emerging Technology Fund was established;
investment tax credits for tangible personal property and for locating
in economic opportunity areas were increased and made available,
respectively; the Economic Assistance Coordinating Council was
established to oversee the creation of enterprise zones; the Capital
Access Fund was funded with $5 million; the Export Finance Fund
was established with $3 million; manufacturing networks were
authorized to be created and developed with support from Bay State

GOVERNMENT
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Skills corporation; the Massachusetts Youth Development and
Conservation Corp was created to provide community-oriented
employment opportunities to young people; and the Industrial
Services Program was founded to provide loans to distressed
businesses and to employees seeking company ownership. Several
programs did not receive funding: the Urban Initiative Fund, designed
to provide small loans and technical assistance to women and minority
owned businesses; Emerging Technology Centers, organized by the
University of Massachusetts and designed to assist particular sectors
of the economy; and the Community Investment Bank, directed to
investigate the application process necessary to form two community
investment banks in the Commonwealth.

The Massachusetts Legislature funded the Emerging Technology
Fund (ETF) in the FY’94 budget with a $l5 million appropriation.
The Fund, located within the Massachusetts Government Land Bank,
is a loan guarantee program designed to assist growing companies
finance state-of-the-art production and research facilities. It
stimulates private financing for specialized facilities that are essential
to accelerate the commercial development of productive, high-growth
technologies and rewarding employment opportunities for the citizens
of the Commonwealth.

In addition, ETF is authorized to make matching grants to
universities and public institutions to induce the federal government
and industry to fund advanced research and development activities
in new and emerging technologies in the Commonwealth. Such grants
would increase and strengthen the commercial and industrial base of
the commonwealth and the economic development and related
employment opportunities.

It is important to note that the Fund does not grant cash directly
to companies but remains in an account as a guarantee fund. If held
in reserve, banks will accept it as the equivalent, because of potential
losses and gains of $45 million for the guarantees. $45 million worth
of guarantees can help plug holes in up to $l5O million worth of
construction. This small amount of $l5 million goes a long way, but
as the committee was reminded on various occasions, it is only a start.
With very expensive manufacturing plants and research and
development facilities, it will not go very far in the necessary building
of $3O million plants. [For more information regarding the Emerging
Technology Fund see Appendix A.]
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Additionally, in the FY’94 Budget, the Technology Two Thousand
(2000) Partnership which creates a Massachusetts Manufacturing
Modernization Partnership (M3P) was advanced by the combined
efforts of the Joint Committee on Commerce and Labor, the Budget
Conference Committee, the Executive Office of Economic Affairs,
and the University of Massachusetts. M3P was established to meet
the needs, mostly, of the small and medium-sized defense-related
manufacturers in their conversion process. M3P will enable these
defense and other existing manufacturers to increase their
competitiveness and improve their commercialization productivity
through workforce training, technology transfer, and meeting
industry standards. The partnership system will consist of five,
regionally-located manufacturing extension service centers each
networking with the others. Technology 2000 was initially funded with
$2 million in the FY’94 Budget and a portion of $1 million appro-
priated in chapter 495 of toward the manufacturing network
extension service.

The Senate Committee on Science and Technology was informed
at all five hearings that while Chapter 19 and the Technology Two
Thousand Partnership efforts were substantial as first steps toward
economic enhancement and development, they were only first steps.
The role state government must play is a continual andfar-reaching
one. To meet the Baystate Challenge, much more must be done.

President Clinton and Governor Weld have envisioned a
regionalized “one-stop” shopping effort for all businesses, especially
small businesses, to assure direct and speedy access to accurate infor-
mation about financing, facilities, training, etc. Regional “one-stop”
shopping is an important beginning. The creation of incubator
programs located at the five regional campuses of the University of
Massachusetts and other regionalized clusters offering grants and
financing packages to emerging technological starter-companies and
companies in their later stages takes the Clinton-Weld concept to its
progressive second stage.

As they moved from research and development to commercializa-
tion, other states, similar in economic make-up to Massachusetts,
have discovered and developed ways to recover or enhance their
economic base. Three such examples can be defined by the role
government played in Texas, Rhode Island and Pennsylvania.
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When the Texas economy bottomed out, the development of
biotechnology was viewed as a field that could fill the gap left by the
oil industry. A series of clusters of major medical centers and major
biotechnology centers are now located throughout the state from
Galveston to Houston to Dallas and College Station.

The Texas Higher Education commission developed and allocated
$6O million to a two-phase grant program. Applications were
submitted for a two-year proposal from investors in both State and
private institutions that would support projects in biotechnology or
biomedicine. One or two year proposals were evaluated through a peer
review process consisting of experts in the field from outside of the
state. This was coupled with a second program requiring matching
funds from a private sector source to actually execute the application.
Texas is currently undergoing the third round and the program has
already paid for itself.

This particular program is favorable because it has provided a
mechanism and incentives for interaction between the universities and
the private sector. An educational institution could not move beyond
the initial stage unless it had first established a viable relationship,
one where there was a willingness and a commitment to invest a
significant amount of funding into it.

Texas looks for more than dollars; it looks for collaborative
relations between the investors, the institutions in both the public and
private sector, and the advantages existing beyond what would be
generated by a specific project.

RHODE ISLAND
The Economic Development Corporation of Rhode Island is a

quasi-public state agency and as such is able to pledge the oral obli-
gation of Rhode Island.

Alpha-Beta Technology, Inc., a biotechnology company founded
in Worcester in March 1988, develops pharmaceutical products based
on carbohydrate compounds for uses in the areas of infection,
inflammation and cardiovascular disease. Alpha-Beta Technology
took that oral obligation of Rhode Island and wrapped it up into a
debt offering which was underwritten by Paine Webber and submitted
to the marketplace. The form of the guarantee was in a debt service
reserve; borrowed out of bond proceeds was one year’s principal and

TEXAS
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interest as a debt service reserve to be held for the benefit of the bond
holders.

To the extent Alpha-Beta is unable to make its loan payments to
Rhode Island and therefore ultimately unable to reimburse bond
holders, the following would occur: the Governor, since Rhode Island
is the issuer, is required by statute to submit in the annual budget
to the legislature, an amount necessary to reconstitute thatdebt service
reserve as soon as the bank draws down on that one-year debt service
reserve to the extent that that debt service reserve is drawn upon. A
borrowing and refunding mechanism is also part of the contract.

In other words, Rhode Island gives a moral guarantee: if there is
a shortfall in the loan payments, the Governor has the obligation to
put in next year’s budget the shortfall payment; and while there is
no obligation on the State Legislature to actually approve it, there
is an obligation to put it into the budget for discussion. The timing
is obviously a necessary component to achieve minimal risk.

Alpha-Beta tried to maintain the rights of its first product by
obtaining the financing for manufacturing on its own. It needed $3O
million. Local banks, such as the Bank of Boston, cannot lend money
to a company that has lost money for five years and will potentially
lose money for another four years. The Federal ordinances on the
kinds of guarantees needed to lend $3O million is clear and so is the
risk profile of a biotechnological company. There was no way to
borrow the money to build a plant, not from MIFA, nor from the
Government Land Bank.

Therefore, Alpha-Beta was forced to turn to Rhode Island’s
Economic Affairs Office, which had just decided that if Worcester
could become a biotech center then it could create a triangle: Boston,
Worcester, Providence.

Rhode Island responded by raising funds, $3O million in bond
issues by the Port Authority. With this amount, coupled with
$6 million of Alpha-Beta’s own equity financing, Alpha-Beta was
able to finance its plant. This entire process took only 30 days, from
the initial meeting until the Port Authority’s board approved the
proposal. No legislative approval was necessary- only board
approval.

One should be aware that Alpha-Beta preferred to have its
manufacturing plant located in either Worcester, Cambridge, or
Andover. Massachusetts was given the right of first refusal, yet no
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counter-proposal had been offered. Currently, 100 employees all live
within ten minutes of Alpha-Beta’s plant. The expansion financing
paid for extended research capabilities, development, manufacturing
plant in need of major piping, and meeting FDA requirements for
safety.

After signing with Alpha-Beta, Rhode Island signed a new biotech
company, Cell Therapeutics of Seattle, to have its manufacturing
plant located in Rhode Island. At this point in time, it is impossible
for Massachusetts to compete with Rhode Island’s $3O million
guarantee to a company like Alpha-Beta Technology. The Emerging
Technology Fund is limited by law to $5OO to a single investment and
that is $5 million of debt, of capital principal, which will translate
into about $8 million on average of debt repayment guarantee. Massa-
chusetts can provide moral obligation bond financing similar to
Rhode Island but has not chosen to do so.

Pennsylvania is another state thinking regionally to benefit the state
as a whole. In Pennsylvania, the Speaker of the Pennsylvania House
convened a retreat of the democratic leadership of the House and the
business community. One suggestion, offered by Paul Tsongas, is to
have a foundation sponsor a similar Massachusetts retreat where
House and Senate members meet with the business community.

For a period of at least one year, economic development in
Pennsylvania completely ceased due to losses in the manufacturing
base of the steel mills, coal industry, and other traditional
manufacturing jobs. Pennsylvania did however recognize that new
technologies were available and opportunities must be seized.

Nearly ten years ago, Pennsylvania’s General Assembly issued a
mandate to strengthen and diversify the state’s economy. Pennsylva-
nia realized that the state is not one large mass but is made up of
multiple regions. The needs and advantages of southeastern
Pennsylvania were not the same as central Pennsylvania nor the same
as northwestern Pennsylvania. As a result, the economic development
group that was headquartered in one location, the state capital of
Harrisburg, divided the state into four distinct sectors. Now
Pennsylvania can be approached not only by dealing with just the
capital, but also by dealing with the region to where a company desires
to move.

PENNSYLVANIA
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At the General Assembly’s initiation in 1982, the new Ben Franklin
Partnership Program was established and implemented. The program
has achieved its goal and in 1988, the General Assembly reauthorized
the program for another ten years.

The Program encourages strategic partnerships among industry
and business leaders, university research experts, investors and
entrepreneurs to develop and market new products, improve
manufacturing processes, and promote new business growth. There
are four regional technology centers in which the Program provides
funding and business assistance to technology-based firms. These
independent centers help Pennsylvania to respond to regional
economic needs and to focus on current business conditions and
region-specific trends.

The Ben Franklin Partnership identifies and funds projects that
develop new technology-based products, start new companies,
revitalize existing companies, and train people in technological skills.
The primary funding source for these projects is the challenge Grant
program, through which Ben Franklin awards funds to benefit new
and existing businesses. The matching funds attract more than $4 for
every $1 of state-invested funds. These funds support joint
business/university research and development, research and
development by small companies, education and training, venture
capital, entrepreneurial assistance, incubators, and centers of
excellence.

The Program experiences the multiplier effect which increases the
state’s revenue from investments in research and development
activities. For example, an estimate of the tax impact shows that 60%
of the Ben Franklin Partnership investment in R&D is returned to
the state in personal and sales taxes within the first year. As of 1991,
the state invested $214 million and that amount was matched with
$687 million in funds; 13,273 jobs were created and 11,490 jobs were
retained; 824 companies were established and 1,030 companies
expanded; and a total of 540 products were either commercialized or
their manufacturing processes were implemented.

In February 1993, the Ben Franklin Technology Center of
Southeastern Pennsylvania was awarded $937,500 from the United
States Small Business Administration’s Microloan Demonstration
Program. I his program is designed to provide financial and technical
assistance to new businesses run by women, low-income and minority
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entrepreneurs and existing small business owners who have difficulty
obtaining credit.

Two biotechnology commercialization centers were created, one on
the campus of Pennsylvania State and one at Lehigh University. The
centers were jointly funded by the universities and the state economic
development office.

Funding is critical to Massachusetts because our key neighboring
competitors, Rhode Island, Connecticut, and New Hampshire, all
out-spend us in what they provide as credit crunch gap financing.
Without proper funding or proper sponsorship from the government,
an unacceptable erosion of business within the next few years will be
evident.

Nothing can be more important than to have the Commonwealth
provide a back-up role, a guaranteedfinancing role so that these new
companies with new ideas can bring their products to market quicker
than any other state because that is the key to national and global
competitiveness.

The Massachusetts Technology Development Corporation
(MTDC), a successful prototype of a public/private economic
development firm, created fourteen years ago, helps finance young,
technology-based companies to begin or expand in Massachusetts.
These new companies become competitors in the world market early
in their life-cycles and their successes enables MTDC to renew the
supply of new technology businesses whose growth in employment
helps offset the decline among mature technology companies.

MTDC’s initial investment capital was in the form of federal and
state grants. It now uses gains realized from its past investments, now
more than the initial investment capital, as the main source of funds
for current and future investments. MTDC became financially self-
sustaining in 1988 and has not received any additional funds from
the Commonwealth since that time. They “harvest” past investments
and use these revenues to pay for operations and provide additional
risk capital for new investments. In July 1993, the MTDC Common-
wealth Fund was enacted. This fund coupled with the ETF will play
a role in minimizing the gap that exists for seed/risk capital to finance
new, emerging companies.

Since the beginning of the 19905, MTDC has added sixteen new
companies to its portfolio. Twelve of these were start-ups and four
were in the early stages of expansion when MTDC made their
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investment. As of June 30, 1993, MTDC had exited 37 of the 66
companies in which it had invested. It realized gains totalling
$3,050,000 from the fourteen companies that had become publicly
traded, five that had been acquired by other firms, and three which
brought back their securities from MTDC. Losses of $597,000 were
realized from eight companies that were acquired and seven that ended
operations. The net gain realized was over $2.4 million.

As of June 30, 1993, the sources of investment capital came from
the Economic Development Administration of the US Department
of Commerce in the amount of $2,972,000, from Massachusetts in the
amount of $5.2 million, and from gains on earlier MTDC investments
in the amount of $9,830,000.

It is important to note that despite MTDC’s success rate at
discovering capable, attractive emerging companies, MTDC and its
co-investors have been able to assist only a small portion of the many
companies deserving of financial assistance.
FEDERAL EFFORTS

Massachusetts can and must look to the federal government for
financial assistance either directly or by matching funds. Senator
John F. Kerry, a member of the U.S. Senate Subcommittee on
Science, Technology and Space, realizes that preservation of basic
research funding is very important. Capital access is another vital area
of vigilance. Senator Kerry co-sponsored the reform and authori-
zation of the Small Business Investment Corporation Act, which is
the only form of federal venture capital. This Act also presents a prime
opportunity for investing in public pension funds.

The recent passage of the North American Free Trade Agreement
(NAFTA) will benefit Massachusetts since our high-technological
products and services are exactly what many developing countries
need to move their economies forward in the global market. Asian,
South American, and Mexican markets are among the fastest
growing; Massachusetts’ industries must seize the opportunity to
provide the technological products and services which will assist in
the development and growth of those markets.

Pat Larkin, Deputy Secretary, Executive Office of Economic
Affairs, Defense Diversification and Technology Transfer, also called
for the development of technological resources in the State to
recuperate from the recent reduction in economic conditions due to
loss of defense dollars. The closure of Fort Devens will result in a
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loss of a billion dollars to the regional economy and a loss of 11,000
jobs.

Non-defense, non-discretionary spending at the federal level is
essentially capped over the next few years as part of the deficit
reduction strategy. The new and revived activity at the federal level
is applied research, coming under the heading of defense conversion.

Several months ago, the Massachusetts Office of Economic Affairs
received one of the first federal grants in defense diversification, $2.6
million from the Advanced Research Project Agency (ARPA), to
assist small and medium-sized defense-related companies. In the
second round of defense conversion grants, about $7 million of the
total $llO million were awarded to institutions and firms in Massa-
chusetts and Connecticut. The following recipients were from Massa-
chusetts: MBRI of Worcester for biomedical conversion and
commercialization; Dynamics Research Corp. of Andover for
training and simulation technology in commercial applications; the
University of Massachusetts at Lowell for environmental assistance
for small metalworking firms; BSSC of Boston for creation of a service
network for manufacturers; and MIT for expansion of a regional
materials technology hotline into a national network to help
companies with heat treating production problems. [The Committee’s
second report will analyze the results of these ARPA awards.]

It is absolutely essential for defense companies to take their
capabilities and learn to apply them commercially using new manage-
ment tools and new technologies. Galileo Electro-Optics Corp. of
Sturbridge is an example of a company which made a successful
transition from 80% defense technology manufacturing to 85%
commercialized manufacturing. The company supplied night vision
equipment to the military and converted that technology to
manufacture medical imaging equipment and a component for a
group developing a high-definition television prototype.

Diversification is a long term process and is not a one time program.
Many defense-dependent firms will find it extremely difficult to
identify, pursue and win new business opportunities in new markets
unless significant changes in their operating cultures occur and simpler
operating practices are implemented. Public authorities must educate
the defense industry on publicly funded diversification assistance
programs and assist in the application process.
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Each defense company will have different needs and those needs
will in turn vary from region to region. Local government, working
in conjunction with state government, is in the position to aid industry
and may have the most to gain or lose given the impact ofemployment
levels to the local economy. As the first federal ARPA grants have
been awarded and additional monies will be expended in subsequent
funding rounds, state government must design assistance programs
responsive specifically to the needs of defense companies resident in
different regions of the state.

Entering the Twenty-first Century, Massachusetts must commit to
make the changes necessary to develop a technologically adaptable
workforce while the choice is still available for us to make. Education,
especially in the maths and sciences, must begin at the primary and
secondary level and encouraged through the undergraduate and post-
graduate level. Training and re-training programs must be revised to
meet the changing and growing demand of the workplace of the
twenty-first century.

Regionalization is key to meet the Baystate Challenge. Partnerships
among the public higher educational institutions, emerging
technological industries, and local, state, and federal government
within a particular region of the Commonwealth must be forged.
Through these partnerships, ideas, information and knowledge will
be shared to enhance a region’s economic capabilities at research,
development and commercialization of products for consumption in
the national and global markets.

Flexible financing programs and grants must be readily available
and accessible for the unique needs and requirements of the different
emerging technologies: telecommunications, transportation,
biotechnology, marine sciences, environmental technology, and
plastics engineering. At each stage of their development, these
emerging technologies demand distinctive types of funding: seed
capital for those industries at their infancy stage; venture capital for
those industries in their growth stage; and other forms of capital to
sustain and maintain their competitive position at stages involving
commercialization and exportation.

CONCLUSION
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The Senate committee on Science and Technology recognizes the
current state bonding and budgetary constraints; however, it is the
role of this Committee to advocate for public policy objectives which
will enable Massachusetts to meet the Baystate Challenge of the
Twenty-first Century. Therefore, the Committee recommends that:

1. The Massachusetts Legislature establish a flexible financing
program which would meet the varying needs of the different emerging
technologies. The Ben Franklin Partnership Program ofPennsylvania
could serve as a successful state model.

2. An increase is needed in the FY’95 Emerging Technology
Fund (ETF) budget account. The Senate Committee on Science and
Technology has determined that $l5 million is a grossly insufficient
amount to leverage the number of companies in need of the Fund.

3. The Weld Administration and the State Legislature explore
other quasi-financing or direct financial assistance programs and
credit opportunities which could be made available to businesses. In
addition, the Committee supports the full implementation of the “one-
stop” shopping approach for accessibility to financing, resources, and
information to retain existing Massachusetts companies, to assist in
their growth and expansion in-state and to encourage out-of-state
companies to relocate to Massachusetts.

4. State government manifest a stronger commitment to fund
both the public elementary and secondary educational system and the
public higher educational system with emphasis on technological
preparatory curricula.

5. The community colleges, especially Springfield Technical
Community College, and the University of Massachusetts’ five
campus system be utilized as incubators for emerging technological
companies desiring an atmosphere in which to conduct research and
development.

6. Industry involvement and participation be encouraged in
developing the types of financial and grant assistance packages that
are needed for technological training and retraining programs.

7. A determination be made regarding which industries located
in the state have substantial growth potential; which ones are located
in close proximity to a higher educational institution; and which ones
have the support of the area’s business leaders, community leaders
and legislators.

RECOMMENDATIONS
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8. Industry utilize to the fullest the public higher educational insti-
tutions’ student intern programs, cooperative programs, resources
and laboratories.

9. A more flexible and speedy regulatory process be implemented
for those emerging technological companies deciding to locate or
expand within the Commonwealth.

10. The State maintain and upgrade its infrastructure to
accommodate modes of transportation which move commercialized
products on its highways, rails, and through the port of Boston.
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This fund, located within the Massachusetts Government Land
Bank, is a loan guarantee program designed to assist growing
companies finance state-of-the-art production and research facilities.
It stimulates private financing for specialized facilities that are
essential to accelerate the commercial development of productive,
high-growth technologies and rewarding employment opportunities
for the citizens of the Commonwealth.

In addition, the Emerging Technology Fund shall make matching
grants to universities and public institutions to induce the federal
government and industry to fund advanced research and development
activities in new and emerging technologies in the Commonwealth.
This would increase and strengthen the commercial and industrial
base of the Commonwealth and the economic development and
related employment opportunities.

By providing loan backing, the Fund is designed to enable emerging
technology businesses to obtain debt financing for facilities
expansion, preserve equity capital for product development, reduce
capital costs and establish long-term banking relationships.

As a guarantee, in the event there are losses, they are covered by
reserves. Not a loan, grant, or subsidy, it is a venture capital
investment. By law, the Government Land Bank gets 2% on what is
called the guarantee fee of debt service, and that is over the term and
the life of the loan. This can be a fairly significant figure. The Govern-
ment Land Bank gets equity participation or stock warrants or some
form of return through cash flow from the individual biotech
company.

The Fund has been established and shall continue to exist as a
separate financial and accounting fund of the Bank. The FY’94
Budget appropriated $l5 million to establish the Fund. No additional
money has been added to the Fund in the FY’95 Budget. All assets
of the Fund shall be held in the Fund and shall remain separate from
all other funds of the Bank. All income and expenses of the Fund

APPENDIX A

FINANCING;

I. WHAT IS THE EMERGING TECHNOLOGY FUND?

A. Financial Status of the Fund:



431994] SENATE No. 1620

shall be credited and debited to the Fund. Up to 25% of the Fund’s
guarantees can be for research and development facilities. The
Commonwealth’s moral obligation stands behind the Fund in the
event losses exceed these reserves. Reserves can guarantee up to $5O
million in private debt.

B. Assets of the Fund:
The proceeds of all appropriations and other funds authorized by

the general court for the Fund shall be deposited into and held by
the Fund for its purposes. All fees, interest income, proceeds from
the sale of Qualified Investments, federal grants or loans, and private
donations or investments in the Fund shall be deposited into and held
by the Fund. The proceeds of any bonds or other debt instruments
issued by the Bank for the purposes of the Fund, net of all costs
associated with the issuance of the debt, shall be deposited and held
by the Fund.

C. Application Process:
The Massachusetts Government Land Bank began to receive appli-

cations from companies for credit enhancements in late fall and
recently organized the ETF Advisory Committee. Members include:
Harvey Berger, Chairman/CEO, Ariad Pharmaceutical; Executive
Office of Economic Affairs appointee Gloria Larson whose designee,
David Keto, Deputy Secretary of Policy and Economic Affairs;
Executive Office of Finance and Administration appointee Mark
Robinson whose designee, Chris Alberti; and Land Bank appointees,
Edward Lindy, President, Boston Properties, and Richard Reynolds,
Reynolds, vickery, Messina & Griefen, Inc.

There is a three-step application review process which takes
approximately 90-100 days for reviewing applications for credit
support from the Fund:

Step 1: An eligibility application is filed with the Land Bank
and, within 30 days, the prospective company is notified
whether or not it qualifies for the program.

Step 2; An eligible company files a detailed investment appli-
cation and a business plan with underwriting of the
project being performed by Gryphon Management
Company, Inc.
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Step 3: A guarantee commitment, if recommended by the
Fund staff, is authorized by the ETF Advisory
Committee and the Land Bank Board of Directors.

To be eligible, the application must contain the following:
(a) a description of the Applicant, including the Applicant’s

experience and capacity to successfully undertake and manage the
proposed project;

(b) a description of the Company or Companies involved in the
proposed project, the Specialized Building Improvements to be
undertaken and how they will address certain technology-based
research and development or manufacturing needs of said company
or Companies;

(c) a description of the site and a site map;
(d) a description of the specific product or process to be researched

and developed or manufactured at the project facility, the Emerging
Technology to be used by the company or Companies, the technical
status and customer base for the jobs or for the enhancement of the
productivity or competitiveness of in-state industries or businesses
and otherwise establish compliance with Eligible Technology
requirements.
E. The Guarantee:

The various components of the guarantee include improvement
costs not to exceed the lesser of 50% of the total project cost or $5
million in principal, two at-risk private parties, one of which must
be the party making the loan, fees equaling 1/2 of 1% of the total
guarantee paid at the time of commitment, plus a minimum annual
fee of 2% of the outstanding guarantee, a maximum term of ten years,
and equity participation.

The second phase of the program is based on the results obtained
from the initially-funded programs. A second, either one or two year
project, dealing with actual technology transfer, the application phase
of the research may be funded. An assurance that the project being
applied for is not really indirect biology but is applied biotechnology
and that matching funds can be provided. Therefore, a corporate
partnership has to be established for the State to contribute matching
funds for the second program.
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Example: $4O million and $2O million for the second phase
(second phase will deal with matching funds); therefore $4O
million (all state dollars) for first project and $4O million ($2O
million state dollars, $2O million corporate) for second.

A proposed project is eligible to be considered for financial assis-
tance from the Fund if it will utilize, or conduct research and
development involving an Emerging Technology. This shall include,
but not be limited to biotechnology, advanced materials, advanced
environmental technology or any other technological field which the
Advisory Committee has classified as an Emerging Technology. The
field cannot be commercially established or in general use within an
industry; it must apply new scientific or engineering principles or
techniques to the production of a product or process; it must require
specialized facilities directly related to the Emerging Technology for
commercial development or manufacturing which cannot be financed
through the ordinary operations of private capital markets; the
technology utilized in the field must be developed and applied for
commercial use and has demonstrated both technical feasibility and
an identified customer base; and the technology must have the
potential to meet the economic development goals of the Common-
wealth, such as: the creation of jobs or the enhancement of the
productivity or competitiveness of existing industries or businesses.

It is important to note that the Fund does not grant cash directly
to companies. The money sits as a guarantee fund. If held in reserve,
banks will accept it as the equivalent, because of potential losses and
gains of $45 million for the guarantees. $45 million worth of
guarantees can help plug holes in up to $l5O million worth of
construction. This small amount of $l5 million goes a long way, but
as the Committee was reminded on various occasions, it is only a start.
With very expensive manufacturing plants and research and
development facilities, it will not go very far in the necessary building
of $3O million plants.

Source: Massachusetts Government Land Bank
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Biotechnology is the commercialization of modern biology. It is a
method ofworking with natural occurrences, making more of the pure
form for utility, or changing or altering these occurrences in some way.
What is happening today with biotechnology is similar to the advances
in physics which led to the Industrial Revolution.

Massachusetts has one of the largest collections of biotechnological
companies in the world; about 140 to 145 companies that employ over
15,000 people. In the past year, these companies collectively spent
almost $2.5 billion working on their research projects. These
companies range in size from as large as 1,000 employees to as little
as five or ten employees; however, 99 of the 145 companies have less
than 75 employees.

Biotechnology is a long-term, futuristic industry which has the
potential to have a major impact on individual lives. Changes will be
felt regarding how we receive our medical treatment, how we receive
treatment in medical sciences, how we diagnose diseases, what we eat
and wear, and how we treat the environment.

The Industry began because of the academic excellence in those
technologically based institutions and the teaching hospitals. Massa-
chusetts Biotechnology Research Park (MBRP) is recognized as one
of the nation’s leading biotechnology centers. The Biotech Park plays
a key role in facilitating technology transfer from academic research
to commercial application by attracting the resources of major corpo-
rations and encouraging the growth of small, promising companies.
MBRP is located on Rte. 9 near 1-290, 1-90, and T495 and is minutes
from Worcester Airport.

MBRP is owned by the Worcester Business Development Corpo-
ration, a private non-profit corporation which is the primary
economic development source for the city of Worcester. The scientific
development of the Park is overseen by the Massachusetts
Biotechnology Research Institute, a non-profit educational and
research corporation governed by a Board of Trustees including chief
executive officers from Worcester’s leading universities, colleges,

APPENDIX B

BIOTECHNOLOGY

MASSACHUSETTS BIOTECHNOLOGY RESEARCH PARK,
WORCESTER, MA
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research institutions and major corporations, as well as the Chairman
of Worcester Business Development Corporation and the President
of the Chamber of Commerce.

The Massachusetts Biotechnology Research Park exists because of
Massachusetts’ strong history and experience in building and
financing small companies through bankers, who lend money; and
venture capitalists and accountants, who know how to apply money
in small companies.

The growth of biotechnology in Worcester began with a strong
community effort, a desire to build companies from the ground up,
and an aspiration to build an infrastructure to house these companies.
Most of the companies located in Worcester were ones that originated
there. The technology for these companies came out of Harvard and
MIT.

University of Massachusetts Medical Center is the largest academic
and research enterprise in central Massachusetts with 595 full-time
faculty, over 2,500 current journal subscriptions in the library, and
a 400-bed hospital. As such, the Center is one of the core resources
supporting biotechnology in Worcester serving a catalytic role in the
development. In less than 25 years, the Medical Center has earned
worldwide reputation for excellence in research and as a major
international center for biomedical research of immunology, virology
and molecular biology, and as a major force in AIDS research.

In the last fiscal year, 188 faculty members attracted over $52
million of outside funding to support 354 research and training
projects that run the gamut from behavior of human populations to
behavior of molecules, from problems of embryology and human
development to problems of senescence and from disease prevention
to trials of therapeutic efficacy. The Medical Center achieved national
recognition for excellence in its research of diabetes and
endocrinology and was awarded one of only twelve Diabetes and
Endocrinology Research Center grants by the National Institutes of
Health.

The University of Massachusetts Medical Center provides
opportunities for education and research experience in areas that are
emerging in biomedical and biotech; MD, PhD, post-doctoral,
DVM/PhD (initiated between Tufts and Medical Center) consortium
PhD between the Medical Center and a series of Worcester-based
colleges and universities, MD/PhD programs; graduate School of
Nursing (specialized training in clinical research).
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By integrating basic and clinical research, basic research and
medicine, and biomedical engineering the Medical Center is able to
bring together state-of-the-art experimental approaches and appli-
cations such as image analysis, drug development, visualization of
gene expression, mapping of genes in living cells, gene therapy,
diagnostics for AIDS.

The University of Massachusetts Medical Center is in the top 20%
of the nation’s medical schools for funded research. Worcester
Polytechnic Institute offers one of the few specialized biotechnology
and chemical engineering programs in the country. The Worcester
Foundation for Experimental Biology is at the forefront of research
on human fertility. Tufts University School of veterinary Medicine,
the only veterinary school in New England is a leader in animal life
science research. MBRP is also located near six teaching hospitals,
Harvard University Primate Research Center, and eight colleges and
universities. [Massachusetts Biotechnology Research Park, A
Masterplanned Biotechnology Development .]

The biotechnology park is contiguous to the Medical Center. All
buildings are within walking distance. This is a critical aspect in terms
of opportunities for the future. There is a tremendous advantage of
being able to directly apply what cdmes out of laboratory or clinical
care facility and be able to convert it into a product, diagnosis, or
treatment.

The Worcester Foundation scientists, faculty from the Medical
Center, and services provided by the Medical Center’s core facilities
are all being effectively utilized by companies that are located within
the park. Many of these individuals on the faculty serve as consultants
and collaborators with biotech endeavors. Such dual utilization of
departmental and programmatic organization has made a lot of this
possible.

Since the early 1980s, Tufts Veterinary School has also been very
involved in looking toward biotechnology as an academic science
effective in technology transfer.

The Massachusetts Biotechnology Research Institute (MBRI) is a
private, tax-exempt, economic development organization. Its mission
is to accelerate the commercialization and transformation of

MASSACHUSETTS BIOTECHNOLOGY
RESEARCH INSTITUTE
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academically-based technology into commercial products. MBRI also
assists in economic development of the region through the creation
of new companies leading, in turn, to the creation of new employment
opportunities. MBRI finds interesting new technologies, moves these
technologies to the marketplace and creates new businesses and jobs
in the process.

MBRI operates a unique system of inter-dependent programs:
* technology evaluation and transfer
* company formation and investment
* education and training
* reinvestment in basic research

MBRI began operation in 1986; its success is clearly shown in the
following ways:

* leveraged approximately $5 million in public funding
with $5O million in new private venture capital funds
which had been utilized exclusively to start-up new
companies.

* assisted in the creation of 15 new biotechnology
companies, all of which to date have a successful track
record

* created over 2,000 new jobs
* created demand for over 250,000 sq. ft. of new

construction
* established a state-of-the-art Innovation Center in

central MA to house new start-up companies.
* trained over 300 public school teachers in biotechnology

and life sciences
* created a first-ever Unified Office of Technology

Transfer, linking seven public and private universities in
a common system. [Joins independent academic and
research institutions in an office that will function as the
internal technology transfer operation of each partici-
pating institution. No other program has attempted to
function as a technology transfer office for multiple
academic and research institutions.]

* established industry-specific biotechnology job training
programs to serve the industry.
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Funding for MBRI derives from a variety of sources. Over the long
term, the principal source of funding will be the return on the
investments made by CBI, a portion of which is reinvested directly
to MBRI. Based on current projections over the next decade, MBRI
is scheduled to receive in excess of $lO million which can be used to
fund operations, establish a grant program, and accelerate its efforts
in the educational training arena.

MBRI also receives the profits from the MBRP in Worcester. The
Park is a separate entity from MBRI, but the initial legislation
establishing the Park called for the use of profits to form and support
an innovation center. MBRI is designated as the recipient innovation
center.

Funding is sought from both public and private sectors, including
agencies of the US Government as well as private foundations and
individual donors.

The MBRI helped start fifteen companies over the last four years;
all have a successful track record and employ between 1,500 and 2,000
people.

In 1980, there were about ten biotechnology companies. Today,
there are approximately 145 companies which employ 15,000. By the
year 2000, in Massachusetts, it is expected that there will be between
35,000-40,000 employees, given that all planned expansions in Massa-
chusetts occur.

70% of the employees work for companies with fewer than 75
employees. The average age of an employee is 35. 70% of the
employees have at least a Bachelor’s degree, if not more; it is a highly-
educated industry that values education and turns toward it.

35% of all employees work in research and development, about 36%
in manufacturing and the remainder work in general administration.
Of the 140 plus companies in Massachusetts, only about 4 or 5 have
an actual sales force because of the sole fact that the products are
still in the development stage and have yet gotten to the
selling/marketing stage.

Funding:

A. Current Employment Picture:
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The industry has identified two concerns:
I. How to produce more science-friendly high school graduates,

K through 12 students, and have a number of activities in that area.
2. Produce the current and future work force that we need. On the

K through 12 side, there are a number of different ways to obtain
federal and state grants to do teacher training. The dilemma,however,
is that since the biotechnology industry is about 15 years old, and the
average age of our current teachers is in the late 40s, none of them
learned anything about this subject matter when attending college.
Some short-term solutions exist such as: summer institutes, job
shadowing, members of the biotechnology community visiting the
schools, and forming partnerships between schools and companies.
The Massachusetts Biotechnology Research Institute conducts some
teacher training which is primarily focused on Worcester and
Cambridge area with hopes to expand. In addition, scholarship
programs are offered that take gifted high school students, link them
with a job within a biotechnology company and give them money for
their education.

In a memo agreement with the MassJobs Council there is a
specification that all state-funded employment and training programs
in the biotechnology field shall be reviewed and approved by the
biotechnology industry.

A number of programs have been put in place with state support.
Approximately six or eight programs exist around the state which take
individuals, 30 years of age or older, who have no previous biotech
backgrounds and train them so that they can enter the biotech work
force a year later. There is a continued push for funding to keep these
programs because they are placing 100% of their graduates in jobs
in these companies. It is a commitment that should be continued and
increased.

MBRI has undertaken this responsibility by:
1. Ensuring that correct types of training programs are set up in

the right places across the state in the right climates. There is
enthusiasm at the local community colleges for setting up these
training programs. Currently, the demand for the graduates of such
programs is not as great as the enthusiasm to host these educational

B. Employment Training Perspective:

C. Skills and Job Training:
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programs and the colleges are therefore hesitant to create 15
biotechnology undergraduate degree programs.

2. Trying to determine how to educate high school graduates that
are capable of entering one-year training programs that can then
transform into a two-year degree program. MBRI is therefore learning
the career pattern these people will adopt and which companies are
hiring. The employees of today need serious science backgrounds but
the hopes are to take people who are being laid-off in high tech and
put them into biotech.

3. Trying to coordinate supply with demand and having some input
on the quality and content of the programs that are offered. Surveys
are taken of the biotech companies on a monthly basis to understand
what their growth is and in what areas, and where they are
experiencing the vacancies so that a match can be made with a supply
and demand.

On February 23, 1994, five firms and agencies in Massachusetts
were awarded $31.4 million in federal defense conversion matching
grants. For example, the quasi-public Bay State Skills Corporation
of Boston, which assists companies making the technological
transition, received a $2.1 million grant. MBRI was awarded money,
through ARPA, to have people currently employed in the defense
industry retooled and retrained for the biotech industry.

2. CENTERS OF EXCELLENCE PROGRAM:
In the 1980s, the Massachusetts State Legislature made funds

available through the Centers of Excellence program for the MBRPs
regional efforts for the commercial development of biotechnology,
polymer sciences, marine sciences and other areas. Nearly $1.2 million
were made available for biotechnology alone through the Centers of
Excellence. This money went towards the above-mentioned projects
in Worcester.

“It is unquestionable that this funding from the legislature enabled
the creation and early development of MBRI and related Park
expansion. Indeed, this effort represents one of the most successful
government/industry/academic initiatives taken in the 1980s. The
farsighted involvement of state government, both legislative and

D. Areas Beyond the Community College System:
1. DEFENSE CONVERSION:
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executive, with key business leaders in Worcester and with the
academic community in central Massachusetts. The MBRI model is
now being seriously considered by other municipalities and regions
as a potential stimulus for growth. However, in order for the MBRI
experience to be truly useful as a model for other regions, it is
important to consider the role of each of the sectors involved in the
initial development of the project. Because new administrations often
fail to accurately credit their predecessors with effective policies, it
is especially important factual records so that efforts to replicate the
experience can be based on valid information. In the MBRI case, it
is important to understand that although substantial community and
business sector support existed in the Worcester area, the actual
funding for start-up and planning of MBRI was provided by the
Massachusetts legislature at a level of nearly $1.2 million starting
in 1986. Without this essential start-up money, it is unlikely that the
enthusiasm of the community and business leaders could have
achieved the same ends. Four different state grants were made to
MBRI, and these funds paid for virtually all of the initial personnel
and administrative cost of establishing MBRI and its venture
incubator spinoff, Commonwealth Bioventures, Inc. It is also
important to remember that Governor Dukakis mandated careful and
continuous oversight of all aspects of MBRI development by a
cognizant state agency the Massachusetts Centers of Excellence
Corporation during the period from 1986 1991. This
oversight, paid for by state funds, enabled the steady and unbroken
growth ofMBRI despite understandable fluctuations in levels of local
support and involvement.” [Fernando Quezada, Executive Director,
Biotechnology Center of Excellence Corporation.]

As the most successful biotechnology park in the country, MBRP
and MBRI should be used as a model to form other like emerging-
technological clusters throughout the Commonwealth. For
Worcester, the obvious choice was biotechnology for the many
reasons explored in this section of the report. The following is how
Worcester achieved its success:

Community support is essential. A task force to determine how to
build a new economic base for Worcester was formed by a dentist
in the community, Abe Haddad, and the Chamber of Commerce. All

Forming a Similar Cluster in Other Regions of the State:
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members of the task force had a stake in the community. The task
force resolved that Worcester should start a biotechnology park.
Responsibility for the implementation of this project was given to the
Worcester Business Development Corporation (WBDC).

The real estate came from the University of Massachusetts Medical
Center through the state and building of the park began with the assis-
tance of WBDC. It was further determined that an innovation center
should open at this location, and WBDC determined their business
to be real estate. This innovation center was established by the
Chamber and became the MBRI.

Governor Dukakis declared MBRI the biotechnology center of
excellence for Massachusetts. The initial idea therefore started in
1981, twelve years ago. MBRI got started two or three years after that.
The key to MBRI is that it remainso be entrepreneurial driven; how
can jobs be created; and how can companies be created that are going
to provide these jobsfor Massachusetts, specifically within the biotech
park, but extending and expanding throughout the state.

The whole concept was to create a business for profit and a source
to form these companies needed to be developed; Commonwealth
Bionventures was created. Since that time it has collected over $5O
million from private sources to invest in companies. The first
Commonwealth Bioventures I is now liquidating, there will be a
return of about five times what was initially invested. $5.3 million
was the first round of investment which will have a pay-off of about
$32 million. This is true success.

The project was a real hand-holding venture from the initial phase
of getting these companies started, to developing their business plan,
marketing that plan and ultimately providing a CEO for the company.
This is what makes the difference from most venture capital organi-
zations.

It has become an incubator, a super incubator and far more than
anything that it was ever estimated to be. Now the focus is on other
objectives; education, technology transfer, and innovative develop-
ment of other scientific pursuits.

The Worcester model is a local initiative that received state support
later-on rather than first.

Four factors a region must address:
1. What is the overall business image of the state?
Massachusetts must attract good people from out-of-state to help

start these types of companies. The perception of this state is critical.
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Historically, a small company must work with 22 different states
agencies to figure out who you should talk to and what you should
do. This dilemma has been somewhat mitigated by the Executive
Office of Economic Affairs appointment of a single point person, i.e.,
Joe Donovan. But still, a tremendous effort is involved to begin. Other
states have one specific agency paid for by the government for assis-
tance to businesses; not in Massachusetts.

3. There are gaps that exist in the marketplace.
Banks on credit regulations have a very difficult time lending to

companies without profit flows. In biotechnology it can take ten years
to first get a product out the door to market, therefore, a company
may not have product revenue within a short term. Banks do not like
to lend to these type of companies; The catch-22 is the need for capital
for expansion. While the Emerging Technology Fund was designed
to fill this gap, it cannot with the $l5 million appropriated accomplish
this goal by itself.

4. Academic grants importance to industry:
Throughout the 1980 s there were centers of excellence programs

in the state which provided grants for projects that were joint projects
with academia and industry. The small amount of state money
available could not move the product ahead very far. There exists a
need to advance and fund basic research in the state.

Source: Massachusetts Biotechnology Research Park; Massachusetts
Biotechnology Research Institute

2. How does business deal with the state?
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SENATE COMMITTEE ON SCIENCE AND TECHNOLOGY
“Educational Needs for Changing Technology”

October 5, 1993
Springfield Technical Community College

1 Armory Square, Springfield, MA
Scibelli Hall, Auditorium

Morning Session —Hearing Format

1) Identify existing and emerging technological businesses.
2) Define their needs from the public sector, as well as their

economic role in the private sector.
3) Identify the technological training which is available at our insti-

tutions of higher education.
4) Retain and expand the contributions of higher educational insti-

tutions to meet the competive demands of a constantly changing
technological workforce.

“Biotechnology: Worcester’s Success Story”
October 14, 1993

University of Massachusetts Medical Center
Worcester, Massachusetts

1) Identify existing emerging biotechnological fields and businesses.
2) Identify the biotechnological training available at our insti-

tutions of higher education.
3) Discuss the success of the Central Massachusetts cluster of

biotechnology facilities.
4) Explore how biotechnology clusters can be developed in other

areas of the state.

FOCUS
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incubating the New Industrial Revolution
October 21, 1993

University of Massachusetts at Lowell
Trustee Room

Lowell, Massachusetts

1) Define the role of a public university in creating partnerships
and working with area industry to create economic activity.

2) Determine ways to mold a process of industrial development
that strengthens productive capabilities of all members of the
community and protects the integrity of the environment.

3) Determine ways in which to foster and consequently monitor
and evaluate on-going programs and processes.

“Incubating the New Industrial Revolution”
1) What industrial cluster “archetypes” exist in other communities

in Massachusetts and Nationwide?
2) Can small and medium sized firms in Massachusetts compete

globally?
Are there examples of some that do?
What help do small and medium firms need so they can be globally

competitive?
3) What do local and state governments in other states do to

facilitate the competitiveness of firms?
What is it about certain regions of the pacific rim and other areas

of the world that enables their industries to compete effectively?
4) How can Massachusetts industry compete against state which

border low wage countries?
Is cheap labor a key ingredient for successful competition?
5) What can we learn about industrial development from Japan?
6) Does industrial development mean picking winners and losers?
What is the difference between traditional policy and strategic

industrial policy?
7) How can traditional “low tech” industries in Massachusetts

such as furniture, garments, shoes be revitalized by using new
technologies?

FOCUS:

QUESTIONS ASKED OF PARTICIPANTS
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Are there examples from abroad where high tech and low tech have
been successfully married?

8) Are there examples of successful state-industry-university
partnerships that have facilitated regional industrial development?

9) What changes do you suggest in terms of university and industry
relationships?

What role can the state play?

‘Science and Technology: Path to Prosperity”
December 8, 1993

State House, Room A-l
Boston, Massachusetts

1) Determine how the Committee on Science and Technology can
affect advocacy and public policy to retain emerging technology
companies already located in Massachusetts and to assure continued
growth and development.

2) Explore ways to bring together defense companies and environ-
mental companies to begin a dialogue concerning diversification and
joint activities between firms in the two industries.

3) Determine ways to provide opportunity for defense companies
and public officials to learn about growth in the environmental field.

4) Identify private and public resources that are available to assist
defense companies in their conversion or diversification and
determine ways in which government can help facilitate this growth.

5) Define the challenges faced by these companies as they
undertake such efforts.

6) Consider the areas of public policy which may be conducive to
developing technology and retention and forging of new partnerships
between the state and the public and private sectors.

7) Determine the Committee’s role in promoting new and emerging
technologies so to have a positive impact on the future of the Massa-
chusetts economy.

COMMITTEE ON SCIENCE AND TECHNOLOGY
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