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OVERVIEW

In partnership with the state of Florida, Palm Beach County has made newsworthy
investments towards developing its capacity in life sciences. Most prominently, of
course, was the incentivization and development of the Scripps Research Institute
and the Max Planck Institute in Jupiter. However, to become a top national life
sciences region, Palm Beach County must do more to align its assets and develop
new capacity to grow the local biotech cluster. The County must also take advantage
of its natural assets that may support the growth of technology-driven industries or
the potential to develop other industries that are not currently identified as high
priorities.

In order to best understand the County’s economic dynamics, Market Street Services
of Atlanta has been engaged to provide the Economic Council of Palm Beach County
with "an understanding of where Palm Beach County really is" in terms of:

e Its key economic competitiveness issues;

e What the community's opportunities are in business sectors that are heavily
dependent upon a knowledge-based economy in addition to those that may
benefit workers at all skill levels;

e What the community's opportunities are in the life sciences sector, especially as
they relate to proven life sciences development models in other top regions; and

e What tangible steps the Council and its partners can take now to positively
impact the future of the County.

The components of the strategic process are as follows:

Research Review and Assessment: This report included an overview of a number
of recent strategic plans and studies conducted for Palm Beach County. The key
findings and recommendations of these reports will help inform the development of
the Council’s Action Plan. It was the intention of the process to leverage existing
strategic work related to economic development being coordinated in Palm Beach
County as opposed to “reinventing the wheel.” The analysis was supplemented by
Market Street’s original research into the latest economic structural dynamics in Palm
Beach County. The purpose of this analysis was to identify key subsectors in the
County’s innovation economy as well as to determine other potential industry sectors
to target.

Local Stakeholder Input: This component included interviews and focus groups.
Key issues identified during the Local Input Process will impact the development of
both the Research Review and Assessment and the Action Plan itself.
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Best Practices & Life Sciences Trend Report: This document will briefly profile
five top life sciences regions and detail how they initiated — and maintained — these
local clusters. Market Street will complement this research with an analysis of key life
sciences market trends that can impact Palm Beach County as it grows its local
sector.

Action Plan: All the quantitative and qualitative research to date will inform the
development of Palm Beach County’s Action Plan. The Plan will serve to encompass
existing and proposed activities to best move the County’s economy forward. In
addition, the Plan will focus on the process and collaboration necessary to effectively
implement the recommended actions in the report.

At the end of this effort, Palm Beach County will have a consensus-based, achievable
Action Plan for activities the Council can facilitate in collaboration with other key
community groups to increase the community's capacity to promote and develop life
sciences and other priority local target industries.
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INTRODUCTION

In this report, Market Street leveraged existing reports and analysis to briefly profile
five key life sciences regions. The regions profiled include:

San Diego, California

Raleigh-Durham, North Carolina

Boston, Massachusetts

San Francisco Bay Area, California

AU NEE NI NEEN

Northern New Jersey

In addition, quantitative research was performed related to these regions’ capacity to
develop life sciences and how these capacities compare to Palm Beach County.

Lastly, Market Street complemented this research with an analysis of key life sciences
market trends that can impact Palm Beach County as it grows its local sector.

The conclusions drawn from this report will provide greater perspective on the
challenges Palm Beach County faces as it seeks to grow its life sciences cluster, in
addition to inform the recommendations in the Action Plan itself.

e The first sections of the report focus on the comparison regions and life
sciences trends.

e The final section examines Palm Beach County’s strategic life sciences
efforts and the key findings of the report’s research as they relate to the
County’s capacity to grow the sector.
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COMPARISON REGIONS'

Much has been studied and written about the top regions in the United States for
biotechnology and life sciences. The profiles in this report are not meant to be
exhaustive, but rather to serve as narratives for how these communities initiated —
and have maintained — their positions as top employment centers for these cutting-
edge industries. These comparisons will provide further guidance to Palm Beach
County as it continues down its long-term path to realizing its full life sciences
potential.

The following table presents some broad dynamics for Palm Beach County and the
five comparison areas. The comparison areas are all profiled at the Metropolitan
Statistical Level for the region.

Comparative Dynamics, 2007*

% el 2L . Total Health Care | Scientific R&D
Area Total Population WUt R ) Private (% of total (% of total
degree or Income
higher Employees | employment) | employment)
Palm Beach County 1,266,451 31.2% $55,311 495,042 13.9% 0.2%
San Diego 2,974,859 33.5% $42,801 1,101,128 9.7% 2.2%
Raleigh-Durham 1,529,298 41.5% $37,053 633,598 12.8% 1.9%
Boston 4,482,857 41.8% $50,542 2,099,975 15.8% 1.8%
San Francisco 4,203,898 42.8% $57,747 1,743,669 10.6% 1.5%
Northern New Jersey 18,815,988 35.1% $49,789 7,032,456 14.8% 0.7%

*PCl is a 2006 statistic
Source: U.S. Census Bureau; U.S. Bureau of Labor Statistics

As noted in earlier research reports for this process, Palm Beach County’s per capita
income is very high; this fact is reinforced with the comparison above. The County
also compares favorably in terms of the percentage of local employment in health
care services.

However, when the indicators focus on knowledge workers and scientific R&D
employment, Palm Beach County’s competitive deficits come into clearer focus. The
County trails all the comparison areas in the percentage of college-educated adults
and the percentage of employment in scientific research and development. These
themes will be reemphasized later in this report.

" Source list for this section is found in the Appendix of this report.
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San Diego

San Diego’s biotechnology industry began in 1978 when Hybritech, a company that
pioneered the commercial use of monticlonal antibodies, was created. The company
was eventually purchased by the pharmaceutical company Eli Lilly, but many of the
key employees branched off and launched their own biotechnology businesses. In
the last 15 years, former Hybritech employees have reportedly started over 40 biotech
companies in the San Diego metropolitan area.

The actual presence of life-science related research in San Diego dates back to the
establishment of what is known today as the Scripps Institution of Oceanography in
1903, which later was developed into a research center of the University of California.
The organization that eventually surfaced as the recognized life science research
entity in the area is Scripps Research Institute, which was founded in 1955. It played
a major role in channeling biomedical research activity in the region. In 1960, the
Salk Institute for Biological Studies was established by Jonas Salk, who discovered
the polio vaccine. While Hybritech was the major catalyst for the biotechnology
industry, San Diego already had the infrastructure in which the industry could work.
Currently, San Diego’s biotechnology infrastructure centers around seven research
institutes:

e Scripps Research Institute

Salk Institute

La Jolla Institute of Allergy and Immunology
Sidney Kimmel Cancer Center

Burnham Institute

Neurosciences Institute

The University of California San Diego

In addition to these research institutes, there are several BioResearch Centers.
Companies naturally cluster around the research institute and centers. It has been
this infrastructure and the ability to translate research into commercial ventures that
has made San Diego a leader in biotechnology.

ACADEMIC SUPPORT

With more than 1,400 life scientists in the region, San Diego is home to the greatest
number of science-related Nobel Prize winners in the world. There are three
institutions in the area that grant PhDs in life sciences, and they work together — and
with private companies — to add value to the biotechnology sector. An example of the
collaboration between the universities is the San Diego Biotechnology Education
Consortium (SDBEC).
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San Diego Biotechnology Education Consortium

The SDBEC provides a means for the life sciences education community to work
together to better serve the workforce needs of the biotechnology industry in San
Diego. SDBEC goals include:

» Supporting increased collaboration among member educational programs,
> Assessing and addressing biotechnology industry needs, and
> Facilitating placement of interns within the industry.

California State University San Marcos, San Diego State University, San Diego State
University College of Extended Studies, University of California San Diego, UCSD
Extension, University of San Diego, and the Community Colleges of San Diego
County are all members of this consortium. The Southern California Biotechnology
Center (SCBC) acts as a representative of the California Community Colleges in the
San Diego region within the consortium to coordinate with the academic community,
local biotechnology companies, economic development groups, and industry support
organizations to prepare students for biotechnology careers. BIOCOM, an industry
support organization, is also a member of the consortium because of its initiatives
that encourage growth of the life sciences industry.

The Consortium’s website features a description of what schools can offer at various
educational levels, information about biotechnology career paths, and links to
summer programs and internship opportunities.

BUSINESS DEVELOPMENT AND SUPPORT

San Diego has a high concentration of biotechnology firms and biomedical research
institutions, many of which have existed for over 40 years. In 1985, a regional
program, CONNECT (discussed later), was founded at UCSD by a collaborative group
that included UCSD, local San Diego businesses, and the local government to
commercialize technology and grow successful businesses by working with scientists,
engineers, and the venture capital community. Since that time, the San Diego region
has successfully created a specialized biotech network comprised of researchers,
venture capitalists, headhunters, and patent attorneys.

San Diego has recognized the importance of regional initiatives for many years. In
order to encourage tech transfer, organizations such as CONNECT provide resources
to entrepreneurs.
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CONNECT

Founded in 1985 by the University of California at San Diego, CONNECT is a
regional program that provides various resources to life science and high-technology
entrepreneurs. These resources include:

Technology
Funding
Markets
Management
Partners
Support Services

AN N N NN

In order to spark, propel, and support the growth of technology and life science
businesses, CONNECT has diversified its services to meet the needs of entrepreneurs
at all stages. The organization helps scientists and engineers with new innovations
assess the potential for commercialization, negotiate licensing contracts, and launch
new ventures. To date, CONNECT has helped over 8oo companies.

CONNECT is completely supported through membership dues, course fees, and
corporate underwriting for specific events or programs. There are over 220
members, and CONNECT is able to successfully achieve its goals because of close to
2,000 volunteers who serve as mentors, board members, and planning committee
members. Programs focus on the following areas:

% Access to Capital

% Entrepreneur Education

% Networking, Awards, and Recognition
Public Policy

» Cluster Development

*

X3

S

DS

Each year, CONNECT offers over 300 events and programs that benefit more than
1,000 companies.

In addition to support organizations, San Diego has excelled because of the local and
state government’s support of the industry. As early as 1959, the San Diego City
Council was involved in attracting research institutions, particularly the Salk
Institute. In 1965, the Torrey Pines Mesa area implemented zoning that provided
space for specific research and industrial land uses. In 1998, the city council created
the Guaranteed Water for Industry Program to allay industry concerns about
potential mandatory water conservation measures to prevent future drought. Many
companies were highly dependent on water for industrial processing and cooling, so
the program required these companies to use reclaimed water and exempted them
from the conservation mandates. In 1999, Governor Gray Davis approved the
creation of the California Institute for Telecommunications and Information
Technology, or Cal-(IT)2. Cal-(IT)2 later was selected as one of three California
Institutes for Science and Innovation and received funding through a four-year $100
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million state allocation, which was matched by federal, private, industry, and
university resources. Cal-(IT)2 was an important initiative as it connected over 220
faculty members from UCSD and UC Irvine with 40 companies involved in
telecommunications, computer, and software companies.

Business development and support initiatives have been key reasons for the success
of the San Diego area.

FUNDING

The San Diego region receives over $68o million in support from the National
Institutes of Health each year. In 2000, Scripps Research Institute and UCSD
received over $300 million in NIH research support. Since 1995, biopharmaceuticals
firms in the region have received over $1.5 billion in venture capital investment.
Since 1996, over $1.6 billion in pharmaceutical-biotechnical research alliances have
been attracted.

In addition to attracting federal funding, educational institutions are also engaged in
sourcing venture capital for start-up companies. One program is the UCSD
Translational Medicine Program (TransMed).

TransMed

The TransMed program bridges the gap between traditional government research
funding and commercial development by facilitating private investment in early life
sciences ventures. Projects are funded and licensed through research and licensing
agreements governed by UCSD policies. UCSD has equity in the company, and
research is carried out at the campus.

TransMed’s first project, AnalgesiX Inc., was launched in 2003 via a partnership with
Forward Ventures, a venture capital fund located in San Diego. The project’s goal
was to develop a new drug for pain management and inflammation.

IMPACTS

The San Diego region, once a struggling navy town, found a strong economic boost
in the biotechnology industry. The market has continued to grow and succeed over
the years because of several deeply rooted strengths already mentioned.
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Long, Effective Relationships

From the beginning of the cultivation of its biotechnology industry forty years ago,
San Diego’s research institutions and private enterprises grew and worked together,
forging strong relationships that continue today. In addition, the local government
has maintained a vested interest and provided support to the industry. The
combination of research, private, and government entities working together to grow
this cluster has been very successful.

Strong Infrastructure

In addition to several research institutes and centers, San Diego has also built a
strong network of real estate developers, lawyers, accountants, marketers, and other
necessary service providers that support the biotechnology industry. In addition, San
Diego has several organizations that work diligently at providing resources to
entrepreneurs and expanding companies and protecting the interests of the
companies of all sizes. Educational resources and partnerships have further
strengthened the competitive infrastructure for life sciences. San Diego’s research
and support infrastructure is considered some of the best in the nation and is
paramount in its economic achievements in life sciences.

Strong Secondary Industry Clusters

San Diego not only has a strong biotechnology cluster, but also other strong clusters,
particularly telecommunications and software development. This is vital because it
ensures diversification of San Diego’s economy and maximizes the productivity of
ancillary companies and high-value-services. In addition, the possibility of
innovation across clusters exists, especially between biotechnology and software
development as it relates to bioinformatics and other opportunities. The region also
benefits from a strong and diverse tourism economy that serves to balance higher-
skill industries, provides entry-level employment for workers looking to enter the
labor force, and buffers the local economy against downturns in more cyclical
business clusters.
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Research Triangle Park

“The Research Triangle Park (RTP) is one of the largest and oldest examples of how strategic
investments in education, infrastructure, and business climate can positively impact an economy.” —Rick
L. Weddle, Elizabeth Rooks, Tina Valdecanas. Research Triangle Park: Evolution and Renaissance.

The property that comprises Research Triangle Park (RTP) was purchased by North
Carolina Governor Luther Hodges in the mid-1950s. His vision led to the founding
of RTP by a committee of government, university, and business leaders interested in
creating a place where educators, researchers, and businesses could come together as
collaborative partners and work towards research, innovation, and economic
development. Since it was established, RTP has worked to transform the Triangle
Region in North Carolina, resulting in change in the composition on the region’s
industries, upgrading of the capacities at three research universities, and creating a
global brand contributing to the reputation of the region and the state as a leader in
innovation. RTP has also worked to raise the level of corporate, political, and
academic involvement in the state and region by encouraging collaboration toward a
common cause.

ACADEMIC SUPPORT

RTP is located at the center of the Raleigh-Durham region and named for the
“triangle” that is formed by the location of the region’s three highly regarded
educational, medical, and research universities: the University of North Carolina at
Chapel Hill, Duke University, and North Carolina State University. RTP also draws
on the intellectual capacity of other community colleges and higher education
institutes in the region, which supply a stream of trained scientists, engineers, and
managers to the region.

FORMING RTP

In the mid 1950s, North Carolina’s economy was suffering, dominated by low-wage
manufacturing industries and small-scale agriculture. College educated graduates in
the state were leaving in search of better jobs. The idea for RTP was born out of a
need to reverse the economic trends facing North Carolina. State leaders including
Robert Hanes, the President of Wachovia, Romeo Guest, a Greensboro building
contractor, the aforementioned Governor Luther Hodges, and North Carolina State
Chancellor Carey Bostian came together to commission a concept report on the idea
of establishing a research park as a way to diversify North Carolina’s economic base.
By the end of 1956, UNC and Duke University joined the effort and created the
Research Triangle Development Council, which was founded on the vision to attract
research companies to locate in a parcel of land surrounded by North Carolina’s
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research universities. This “research triangle park” could be a place for companies to
take advantage of the intellectual assets of the region in a setting that provided the
necessary physical and research infrastructure. The end goal was to increase the
opportunities for the citizens of North Carolina for employment as well as to increase
the state’s per capita income.

BUSINESS DEVELOPMENT AND SUPPORT

In addition to the academic research capacity available in the region, there is also a
clearly established network and infrastructure designed to support a range of
companies. Organizations and networks work to complement and build on activities
around cluster industries, working with RTP companies and the universities to create
resources for cooperation in the scientific and technological community. Companies
in RTP include IBM, Nortel Networks, GlaxoSmithKline, Cisco, Syngenta, Ericsson,
and Credit Suisse. Many U.S. Federal agencies also have a presence in the park,
including the U.S. Environmental Protection Agency, the National Institute of
Environmental Health Sciences, and the U.S. Forestry Service. As a center of
innovation, RTP is home to winners of Nobel and Pulitzer prizes, as well as
recipients of National Foundation Awards. Many important discoveries have been
influenced by scientists and researchers working in RTP including the invention of
3D ultrasound technology and Astroturf.

FUNDING AND TENANTS

Initial funding for land acquisition was provided by North Carolina investor Karl
Robbins. By 1957, 3,599 acres had been purchased for $700,000. Further funding
was raised by Archie Davis of Wachovia bank. The founders also set aside money to
establish the Research Triangle Institute (RTI) to work to contract research for
industry, business, and government by keeping both university faculty and the
corporate community focused on value-added partnerships. In 1959, RTI became the
Park’s first tenant, and provided a focal point for other companies interested in
locating in the park. Another early tenant was the U.S. Environmental Protection
Agency (EPA). By 1965, RTP was growing rapidly, fueled by the relocation of IBM
and the National Institute for Health Sciences. By 1969, 21 companies had located in
the park, with an additional 17 coming on between 1970 and 1979. Today, RTI
international is the country’s largest independent nonprofit research organization.
The park also houses the North Carolina Biotechnology Center, which is supported
by the state and provides grants and services to support and expand biotech
companies. MCNC also offers resources in micro fabrication and
telecommunications and houses the North Carolina Supercomputing Center.
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THE TRIANGLE UNIVERSITIES CENTER FOR ADVANCED STUDIES
(TUCASI)

TUCASI was established in 1975 to assist in and facilitate the planning and execution
of nonprofit research and educational programs designed to enhance the productivity
of both the intellectual and physical resources of the three research universities.
TUCASI also proposes how assets are distributed to the universities and projects of
their choice. Housed in a 120 acre campus, TUCASI brings together organizations
and faculty for collaborative projects including the North Carolina Biotechnology
Center and the National Institute of Statistical Sciences, which reflect values of
innovation and collaboration.

IMPACTS

In addition to transforming the economic base of North Carolina, RTP has had many
direct and indirect impacts on the surrounding areas. Direct impacts include
construction and real estate, sales, and income tax yields. Indirect impacts include
connecting companies to off-site businesses. Beyond the boundaries of the Park, a
conglomeration of similar industries and office parks has developed. Many of these
businesses partner with tenants of RTP to provide services or facilities. Amenities
have also developed around the Park, including space for office, commercial, retail,
and industrial development, new homes, and a solid transportation infrastructure
that has contributed to the impact on the region’ economic vitality and dynamism.
Beyond the immediate area, RTP has also influenced the culture of the region and
the state, exemplified by the development of organizations and research centers
including the North Carolina Board of Sciences and Technology, the Triangle
Universities Computation Center, and the First Flight Venture Center. In 1984, the
Centennial Campus was established on the grounds of North Carolina State
University to provide a place for the interaction of multidisciplinary programs. This
campus provides office and lab space for more than 1600 corporate and government
employees.

Factors Contributing to Success

The growth and genesis of RTP was the direct result of a consciously planned vision
and strategy, which, led by the long term commitment given to RTP by key
stakeholders, has been critical to the success of the Park and region as a whole. In
addition, a number of other factors have been critical in contributing to RTPs
success.

Timing:
The idea for the Research Triangle occurred at a favorable time for business.
At the end of World War II, the government and business community placed
an emphasis on the importance of research and development and technology.
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University Partnerships and Connections:

Mass:

The Park was able to draw upon the strength of three prominent research
universities. These institutions, as well as the other universities, colleges, and
community colleges in the region, provide a steady stream of scientists,
engineers, and technicians to the region. In turn, these institutions have been
strengthened by the environment, interactions, and activities taking places at
RTP. The ability to attract federal funding also bolsters the innovative capacity
of the region.

The sheer number of companies and knowledge workers present in the Park
has been critical in contributing to its success. By providing a broad and deep
labor pool, the region is able to draw high quality employers and companies
which provide jobs and increase the expertise of the workforce in the region.
The environment that is created allows for researchers, knowledge workers,
and professors to interact around ideas, and create beneficial knowledge and
innovation. As of 2000, over 37,600 people work in RTP with combined
annual salaries of over $2.7 billion. The average salary in the Park is $56,000
annually, nearly 45 percent larger than the regional and national average.

Commitment and State Funding:

The commitment of leadership at all levels has been critical in contributing to
the Park’s success. This is especially true related to the investments the State
of North Carolina has made not only in the park, but also in Triangle
universities North Carolina State and UNC-Chapel Hill. The growth at these
institutions demonstrates North Carolina’s commitment to quality higher
education and further shows how public monies invested in research and
innovation can ultimately translate into the creation of thousands of private-
sector jobs.
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Boston

"We need access to talent, which includes college graduates, post-doctoral students, and university
faculty. Frankly, when we had to decide where to go, it took us probably a millisecond to say Boston."
-- Gordon Binder, Chairman and CEO, Amgen. (The Boston Globe, 11/11/99)

Boston is considered one of the first players in the creation of the biotechnology
industry. Two of the nation’s first and most successful biotechnology corporations
were started in the area: Biogen Idec, Inc. in 19778 and Genzyme General in 1981.
Both of these companies were established based on research done in the local
universities. Biogen was founded by Nobel-prize winning researchers from Harvard
University and Massachusetts Institute of Technology (MIT), and Genzyme was
founded based on discoveries at Tufts University.

Boston has done an excellent job of leveraging its educational assets in order to
successfully support as well as boost its biotechnology industry. With over 4,900 life
scientists in the Boston area, Boston has created a culture of scientific research and
innovation, and it has developed a system for ensuring the presence of a prepared
workforce for new and existing companies.

ACADEMIC SUPPORT

Much of the rapid growth of Boston’s biotechnology industry can be attributed to the
brainpower at local universities. There are 62 institutions within a 50-mile radius
that offer advanced degree programs in life sciences. Of these, thirteen grant life
science doctorate degrees, three of which are ranked in the national top 20 for the life
sciences field. In addition, there are 13 teaching hospitals in the area.

Boston not only has a strong system of higher education, but it has also recognized
the importance of preparing homegrown talent for jobs in the region and effectively
integrating education in its workforce development initiatives.

BioTeach

A number of Boston-area high schools have taken advantage of an innovative
program offered by the statewide Massachusetts Biotechnology Education
Foundation (MassBioEd)® called BioTeach.

* MassBioEd is founded in 2001, is a non-profit charitable organization committed to supporting science
and biotechnology education in Massachusetts through school programs, workforce training, and
lifelong learning opportunities.
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BioTeach aims to enable every public high school in Massachusetts to teach
biotechnology methods in its biology classrooms and engage high school students in
the life sciences. The program seeks to outfit school science labs with lab equipment
and supplies to teach biotechnology; provide professional development for biology
teachers in biotech science; help teachers to access and use engaging biotech
curricula; and provide sustainable plans for replenishing supplies and ongoing
professional development. High schools can apply for up to $77,800 in new
equipment and $1,000 annually for new supplies and maintenance.

Boston University Medical School's CityLab Academy

The CityLab program offers low- to moderate-income Boston residents of many ages
the opportunity to obtain skills needed to pursue a successful biotechnology career or
to continue postsecondary studies in the field. The program, executed by the Boston
University School of Medicine, is a free two-semester academic and laboratory skills
training program for twelve students each year.

During the program, students take courses such as Medical Terminology,
Introduction to Biomedical Laboratory Sciences, Biotechnology, and Cell Culture
Techniques. They also attend seminars, in which they listen to scientists and other
guests, discuss trends in biomedicine, tour labs at the Boston University Medical
Center (BUMC), and receive coaching regarding job and college preparation skills.
During the second semester, students spend ten days in an internship at BUMC and
other institutions utilizing their new skills and later presenting a poster describing
the experience.

Upon completion of the CityLab program, students receive a certificate in Biomedical
Laboratory Science and twelve undergraduate credits from Boston University's
Metropolitan College. Many students pursue further education, and many
successfully obtain position with area biomedical companies. Because many of these
companies provide tuition assistance, some students are able to do both
simultaneously.

BUSINESS DEVELOPMENT AND SUPPORT

There are many organizations in Boston that support the cultivation and growth of
biotechnology in Massachusetts. The lead support organization that has paved the
way for business support, workforce development, and policy advocacy in Boston has
been the Massachusetts Biotechnology Council.
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Massachusetts Biotechnology Council

In 1985, the Massachusetts Biotechnology Council (MBC), the oldest biotechnology
trade association in the country, was founded to advance biotechnical innovation and
development and has been integral in the growth and success of Boston’s
biotechnology cluster. MBC’s mission is “to foster a positive environment that
enables each biotechnology company to achieve its full potential making
Massachusetts a world center for biotechnology.”

A not-for-profit organization, MBC currently has over 550 member companies. Of
these, about 60 percent are for-profit biotechnical companies and 40 percent are
Associate Non-profit/Academic members and Associate Industry members. MBS
strives to advance the goals and concerns of its members through policy, education,
programs, events, and services.

MBC serves as an advocate for the life sciences industry, fighting for a favorable
environment for biotechnology companies through initiatives and tax incentives and
educating its members about important issues and legislative initiatives. In 2007,
MBC pushed for Massachusetts’ $1 billion Life Sciences Initiative and has also fought
against state price control legislation and for patent law reform. MBC has, in
addition, focused on expedited land use permitting and science education as well as
education in nonscience areas that are required to support the industry, such as
technical skills as well as business administration, human resources, information
technology, sales, and marketing.

In addition to its advocacy efforts, MBC provides advice and resources to companies
moving to and growing within the state. Member services include networking and
professional development, guidance regarding state services and programs, industry
data, conferences, and customized training programs for companies and educational
institutions through the Massachusetts Biotechnology Education Foundation.

FUNDING

Boston boasts a high presence of venture capital, support from the National Institutes
of Health (NIH), and support from local and state government.

Each year, Boston receives close to $1.5 billion in NIH support. In 2000, Harvard
University, Massachusetts General Hospital, Brigham and Women’s Hospital, and
Boston University together received over $700 million in NIH research support.
Harvard, in fact, is the seventh-ranking recipient of NIH support nationally.

Since 1995, biopharmaceuticals firms in the region have received close to $2 billion
in venture capital investment. Since 1996, over $3.9 billion in pharmaceutical-
biotechnical research alliances have been attracted.
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In addition to attracting research support from NIH and venture capitalists, the
Boston biotechnology industry has successfully garnered support from its local and
state governments. This year, in June, Governor Deval Patrick signed legislation
providing support for a $25 million Massachusetts Life Sciences Investment Fund, an
collaborative initiative by several entities, including the Patrick Administration, MBC,
the Massachusetts Life Sciences Center, the Massachusetts Biotechnology Education
Foundation, MassMEDIC, and other leaders. This initiative is designed to support
education and research in the life sciences field through funding for workforce
training programs, research grants, and fellowships.

One example of local support is the LifeTech Boston initiative and its funding
programs discussed below.

LifeTech Boston Funding Programs

LifeTech Boston was established in 2004 to encourage growth in Boston’s life
sciences sector and is managed by the Boston Redevelopment Authority. Launched
by Mayor Thomas Menino, LifeTech works to attract, retain, support, and strengthen
biotechnology companies as well as pharmaceutical companies, medical device
manufacturers, and other ancillary companies.

One program component of LifeTech Boston is a set of funding programs that
connects companies to various sources of capital. Options include local, state, and
federal tax incentives and credits, loan programs, and bonds. Specific programs
include:

% The LifeTech Finance Program
% The Innovation Fund

®
*
®
>

¢ The LifeTech Build-out Fund

7

The LifeTech Finance Program was started to provide assistance to early and later
stage companies for real estate costs such as security deposits and build out, the
purchase of equipment, and debt refinancing. The funds are extended through low-
interest, asset-based loans with two to ten year amortization. Each company may
qualify for up to $250,000 and are reviewed after the second year to determine if an
extension will be granted.

The Innovation Fund provides funding to start-up companies that have not yet
attained venture capital funding and have no other investors than the owner(s) of the
company. Principals must have a credit score of at least 620 to qualify for this
program, and personal guarantees are not required.

The LifeTech Build-out Fund provides assistance to more established companies that
are beginning manufacturing of their technologies and have already attained venture
capital funding. Offering loans with a maximum term of seven years, this loan
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program assists with location, build-out and expansion and can be also be used for
equipment upgrades, working capital, and lease hold improvements. Principals must
have a credit score of at least 700, and personal guarantees are required.

New State-Level Effort

At the 2007 BIO tradeshow, Massachusetts unveiled a 10-year plan to grow life
sciences in the state. As part of the plan, state grants will finance underfunded
research or proposals that have narrowly missed National Institutes of Health
funding; tax credits will be used to lure life science companies; millions for research
equipment and facilities are intended to boost the University of Massachusetts while
aiding joint research efforts and spreading economic activity around the state; and
bridge grants will push new products into manufacturing and to market. The
centerpiece of the plan is to establish a stem-cell bank at the UMass Medical School.

IMPACTS

Boston’s ability to foster partnerships across government, private, and educational
entities has undoubtedly contributed to its success as an industry leader. In addition,
Boston has taken advantage of its robust educational resources. Its high
concentration of Ivy League institutions and high-ranking advanced degree programs
has attracted and maintained a workforce that companies value. Because of the
support contributed to research, the area has created the ability to receive patents for
high-quality research, which, along with the presence of early-stage funding and
incubator space, increases the ability to launch start-up companies that
commercialize these innovations. Boston has a working pipeline of education,
research, biotechnical companies, and high-value service companies that continues to
enable the region’s life sciences cluster to expand and prosper.
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San Francisco Bay Area

Arguably one of the nation’s first biotechnical regions, the San Francisco Bay Area is
home to the country’s first biotechnical company, Cetus, which was founded in 1971
and used automated methods to select industrial microorganisms in order to produce
chemical feedstocks, antibiotics, or vaccine components. The continuing rise of the
biotechnology industry in the San Francisco Bay Area can also be tracked to the initial
public offering of a company named Genentech in 1980 that sparked major public
and investor interest. Genentech was the commercialization of a 1973 innovation
concerning recombinant DNA production. The innovation was a joint research effort
between researchers at Stanford University and the University of California at San
Francisco (UCSF), and it illustrated the ability to use genetic engineering to detect
diseases and find cures. Genentech eventually merged with the pharmaceutical
company Hoffman-La Roche in 1990 and is still considered the anchor of the Bay
Area’s biotech cluster.

Over the years, former Genentech employees have launched over 30 local start-up
companies in the Bay Area. Additionally, start-up biotechnical firms have been
launched from the area universities. San Francisco has built its biotechnology
industry by leveraging the research capacity within local universities, laboratories and
incubators, and tapping into available venture capital. Silicon Valley, a south Bay
Area community, has the largest concentration of venture capitalists in the world.

ACADEMIC SUPPORT

The three major research institutions in the San Francisco Bay Area are Stanford
University, the University of California San Francisco (UCSF), and the University of
California at Berkeley. All three of these institutions grant advanced degrees,
particularly PhDs in life sciences. Another key research institution in this area is the
Lawrence Berkeley National Laboratory.

Research at these institutions spurs a cycle of innovation that is critical to regional life
sciences success. At least 6o California biotechnology companies have been
successfully started because of UCSF alone, through faculty, alumni, or by their
scientific inventions. These companies continue to foster further innovation, while
scientists employed at these companies go on to start up companies themselves.

Even when discoveries aren’t translated into specific start-up companies, scientists
are able to license their patented innovations to existing companies.

In addition to higher education, the Bay Area has actively worked to integrate
biotechnical preparation into the high school experience, promoting local talent to
stay in the area for available jobs. One example of this is Biotech Partners.
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Biotech Partners

Established in 1993, Biotech Partners is a nonprofit organization that introduces
underrepresented students to biotechnology and helps them flourish in the field.
Biotech Partners began as a development partnership between the City of Berkeley
and Bayer HealthCare. Between 150 and 200 students are given support per year;
97% of these students are minorities and 55% are female. Most of these students
come from low-income families, and many are the first in their families to obtain
high school diplomas.

Biotech Partners participants receive detailed academic training, 1,300 hours of on-
the-job training, and a paid eight-week summer internship. Upon graduation,
participants participate in the Co-Op Experience for Community College Students, in
which they work 32 hours per week in the summer and 20 hours per week during the
school year at local biotech companies, healthcare institutions, or research
laboratories. While in school, participants must take biology, microbiology, organic
chemistry, inorganic chemistry, and biochemistry courses. Throughout the
experience, students receive support, advocacy, and coaching from Biotech Partners
staff and mentors. Upon completion of the program, participants earn a Certificate
of Achievement in Bioscience. On average, very prepared Biotech Partners graduates
obtain employment in the biotech industry within three months of graduation. Since
1992, close to 9oo job training placements have been secured.

Exhibiting the understanding of the need to actively integrate education in entry-level
workforce development, current partners include Berkeley High School, Oakland
Technical High School, and the Peralta Community College District. Over 35
companies and associations have provided paid internships and co-op positions to
program participants and have hired Biotech Partners graduates.

Successes are plentiful within this program. Over the lifetime of the program, about
98% of participants complete its high school component, including completing the
summer internship and graduating from high school; over 97% go on to pursue post-
secondary education. Industry employers have reported that Biotech Partners
graduates “outperformed their peers at work,” and were “...significantly better than
their co-workers on the vast majority of technical skills, including familiarity with
laboratory equipment and processes...computer applications and instrumentation,
ability to learn how to use new equipment and to learn new processes.” Through this
program, over oo students have obtained internship and co-op positions.

BUSINESS DEVELOPMENT AND SUPPORT

Over 820 biotechnology companies are located in the San Francisco Bay Area, and
69 of these are public companies. This is possible because of the support provided to
new and existing companies by various organizations. One such organization is
BayBio.
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BayBio

BayBio is a life science association located in Northern California. With over 400
member organizations, it supports research and the development and
commercialization of technology in the Northern California bioscience community
through:

Advocacy,
Enterprise support, and
«» Enhancement of research collaboration.

®
0.0
R/
0.0
0

BayBio supports the BayBio Institute, a non-profit 501(c)(3) charitable organization
which focuses on peer networks, best practices discussions within these networks,
entrepreneurship, workforce development, and science education. Supported by
grants, gifts, and sponsorships, the BayBio Institute offers many opportunities to
biotech professionals and emerging companies. One of its initiatives is BayBioNEST,
an entrepreneurial program cosponsored by the New York Stock Exchange.
BayBioNEST offers roundtables, informative educational workshops, mentoring
opportunities, and networking sessions that connect entrepreneurs and venture
capitalists. The Venture Capital Series provides a monthly forum for investors to
speak to the entrepreneurs about their current interests and targets.

BayBio advocates for the interests of the life science industry through Government
Relations Committees that develop its public policy agenda. Focusing on federal,
state, regional, and local issues, committee members serve in coalitions and on
various local and national boards and in conjunction with other stakeholders. BayBio
has also implemented its BayBioCONNECT program, which connects BayBio
members to Washington, D.C. by providing participating members with information
and analysis of Congressional developments and local or state regulatory agencies.
Through this program, companies receive assistance in building relationships with
members of Congress and the opportunity to attend meetings with key elected
officials when in Washington, D.C.

In its quest to support the health and sustained growth of life science companies,
BayBio is involved in many activities. Because of its wealth of knowledge, it
publishes periodic state-of-the-industry updates that feature financial analyses,
innovation trends, economic results and social impacts.

In addition to support organizations, Bay Area firms have the support of its local
government. For example, the City of San Francisco offers a payroll tax exemption
for 7.5 years to biotechnology companies. Support of the local and state governments
is vital to the success of these clusters.
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FUNDING

The San Francisco Bay Area receives over $703.5 million in support from NIH each
year. In 2000, Stanford, UCSF, and Berkeley received close $600 million in NIH
research support. Since 1995, the Bay Area has proved to be the world’s most
entrepreneurial life sciences regions, with its biopharmaceutical firms receiving over
$3 billion in venture capital investment. Since 1966, over $1 billion in
pharmaceutical-biotechnical research alliances have been attracted.

San Francisco benefits collaboration of city level, state level, and academic support.
Support at all levels and the ability to work together are instrumental in the
development, maintenance, and growth of this sector. One alliance that provides
funding to early stage companies and research efforts is UC Discovery Grants.

UC Discovery Grants

Launched in 19906, the University of California Discovery Grants program leverages
funding from the university system and the state of California in order to provide
assistance to early stage companies seeking funding opportunities. In one year
alone, the program funded $60 million in research in five areas, including life
sciences, information technology, and telecommunications.

With the state’s contribution of $17 million annually, the program had funded over
1,000 research projects totaling $225 million between 1996 and 2003. The rest of
the funding consisted of $3 million annually from the University of California and
the rest from industry. Industry participants qualify for a 24 percent tax credit for
investment in research at California universities. Once a project received a UC
Discovery Grant, the industry sponsor signs a research agreement and gets a right of
first refusal to license resulting discoveries.

The program provides up to four years of funding and support services for research.
It also offers funding and training opportunities for graduate students and post-
doctoral researchers.

California Institute for Regenerative Medicine (CIRM)

Headquartered in San Francisco, CIRM was established in early 2005 following the
passage of Proposition 71, the California Stem Cell Research and Cures Initiative.
The statewide ballot measure provided $3 billion in funding for stem cell research at
California universities and research institutions through the establishment of a new
state agency to make grants and provide loans for stem cell research, research
facilities and other research opportunities.
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CIRM’s mission is to support and advance stem cell research and regenerative
medicine for the discovery and development of cures, therapies, diagnostics and
research technologies to relieve human suffering from chronic disease and injury. To
date, the CIRM governing board has approved 229 research grants totaling more
than $614 million, making CIRM the largest source of funding for embryonic and
stem cell research in the world.

IMPACTS

The Bay Area was one of the leaders in the development of the biotechnology
industry, and its cluster of innovation remains a force in the field. Its research
capacity and prepared workforce are just a portion of the strengths of this region.

Extensive Venture Capital Network

Because of its longstanding history of biotechnology discoveries and tech transfers,
venture capitalists are heavily present in the San Francisco Bay Area. In addition, the
state and the local universities invest in the commercialization of innovations.
Venture capital is vital to the continuous cycle of biotechnology. Without it, the
cluster would not be an industry leader.

An Established Pipeline of Innovation

The Bay Area has developed an effective commercialization pipeline that consists of
new entrepreneurs emerging from research complexes at leading research
institutions, new entrepreneurs developing from former employees of large
businesses that are either acquired from major conglomerates or that have expanded,
and serial entrepreneurs who continue striving for new successes after their first
successful venture. The Bay Area has the infrastructure needed for companies to
operate locally, including supplementary businesses that provide support and
manufacturing operations needed by companies focused on innovation.
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Northern New Jersey

Known as the “Medicine Chest of the World,” the New York—Northern New Jersey—
Long Island Consolidated Metropolitan Statistical Area is considered the center of the
nation’s pharmaceutical industry, partially because of the number of the country’s
most prominent drug manufacturers that have headquarters in this area. This region
has grown in industry strength because of its concentration of financial capital and
investment expertise, prominent local pharmaceutical companies, the availability of
financial capital, and presence of research. These have led to the development of
many start-up biotech firms. In the New Jersey area of this CMSA, besides
pharmaceutical manufacturing, many firms focus on genetic screening, cloning
technology, and computational genomics.

ACADEMIC SUPPORT

There are more than 4,700 life scientists in the New York—Northern New Jersey—
Long Island Consolidated Metropolitan Statistical Area, while twenty local
institutions grant PhDs in life sciences. According to the Technology Centre of New
Jersey, the state of New Jersey has more scientists per capita than any other state in
the country.

Leveraging the presence of academic institutions, many initiatives have been
launched to strengthen partnerships between educational resources, government
agencies, and private industry. One example is the Rutgers Technology Center.

Rutgers Technology Center II

In 2005, New Jersey state officials and Rutgers University came together to open a
new building that offers tremendous benefits for life sciences fields on the campus of
the New Jersey Economic Development Authority (EDA)’s Technology Centre of New
Jersey. This 26,000 square foot facility shares building space with the Economic
Development Authority’s Commercialization Center for Innovative Technologies, a
life science and technology incubator for entrepreneurs in New Jersey, and houses
laboratories to encourage collaboration between university researchers and technical
experts in startup ventures, government agencies, and already established companies.

The building was intended to assist in speeding up the development timeline of
innovations in pharmaceutical discovery and development, wireless data networking,
and high-density electric energy storage. Rutgers was able to construct the building
with financing from the EDA of $3.7 million.
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The Tech Center II features a laboratory sponsored by the National Science
Foundation called an ORBIT Radio Grid Testbed, which has 400 radio transreceivers
to develop and test ways for mobile devices to exchange data more efficiently and
quickly. Tt also includes office and conference space for faculty, graduate students,
postdoctoral researchers, and other support users.

BUSINESS DEVELOPMENT AND SUPPORT

With 116 biotechnology firms in the state, New Jersey has forged its way in becoming
a leader in biotechnology. In addition to academic institutions and hospitals, New
Jersey’s infrastructure includes the Technology Centre of New Jersey, a life-science
focused research park, and several incubators that offer business assistance and low
cost office space. Some even offer laboratory space.

There are several alliances that have served to advance the interests of the life
sciences industry. The support organizations are numerous, and they include such
entities as the New Jersey Commission on Science and Technology, the New Jersey
Biotechnology Life Sciences Coalition, the Biotechnology Council of New Jersey, the
Health Care Institute of New Jersey, the New Jersey Technology Council, the
Research and Development Council of New Jersey, and the New Jersey Association
for Biomedical Research.

The business community has received tremendous support from the local and state
governments. This support has included funding as well as infrastructure
development and the passage of legislation that increases New Jersey’s visibility as a
place for life sciences companies to locate.

New Jersey’s Innovation Zones

New Jersey has made concerted efforts to create and promote its high technology and
life sciences cluster. The New Jersey Economic Development Authority has created
technology neighborhoods known as Innovation Zones that include state universities,
research institutions, and related businesses working together to spur collaborative
efforts and encourage the transfer of discoveries from local laboratories to the
marketplace. Each zone includes a commercialization facility and lab space for start-
ups. These zones are managed by the Economic Development Authority, the New
Jersey Commission on Science and Technology, and other state agencies.

As a way to strengthen the “innovation zone” concept and boost New Jersey’s
technology economy, Rutgers University and New Jersey state officials have teamed
to create partnerships to promote the development of new technologies, strengthen
the state’s scientific community, and create high paying jobs.
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FUNDING AND TENANTS

The New York—Northern New Jersey—Long Island CMSA receives over $1.3 billion in
support from the National Institutes of Health each year. In 2000, Yale University
and Columbia University alone received close to $500 million in NIH research
support. The state of New Jersey won about $254 million in NIH funding last year,
with a total of 672 grants. Since 1995, biopharmaceuticals firms in the region have
received over $639 million in venture capital investment. In addition, since 1996,
over $1.7 billion in pharmaceutical-biotechnical research alliance capital has been
attracted.

A major player in the growth of the life sciences industry in the area, the state of New
Jersey has made substantial investments. In 2000, the state designated $270 million
to build new stem cell research centers. However, last year NJ residents voted against
a referendum that would've given $450 million to stem cell research. There are still
many other investment initiatives ongoing. Two examples are the Edison Innovation
Fund and the Garden State Life Sciences Venture Fund.

Edison Innovation Fund

This fund seeks to create, sustain, and grow technology and life sciences businesses
that are key to the creation of job opportunities for residents of New Jersey. Since the
fund’s inception in 2000, the resources of the New Jersey Economic Development
Authority and the New Jersey Commission on Science and Technology have
encouraged state investment of over $245 million, which leveraged an additional
$425 million in total project investments.

Specific strategies include:

v" Support colleges, universities, and companies to help them develop
commercial research opportunities;

v" Accelerate the commercialization of technology;

v" Provide support to the State’s technology businesses.

The Fund aims to support research and development in core industries vital to the
state’s economy, which include: life sciences, stem cell research, clean energy, and
information and communication technologies.

Garden State Life Sciences Venture Fund

In a ten-year limited partnership agreement with Quaker BioVentures, the New
Jersey Economic Development Authority has created and manages the Garden State
Life Sciences Venture Fund, a $10 million investment in life sciences companies in
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New Jersey. Established in 2004, the goal of the fund is to stimulate other
investments and to spark the creation of new jobs in the life sciences field.

By 2005, the fund had already leveraged $91 million in co-investments. This fund
provides access to venture funding, encourages life sciences firms to locate and
expand in New Jersey through support initiatives, and offers a myriad of financing
options including low-interest loans, tax incentives, and grants that stimulate job
creation.

In addition to government support, the industry benefits from the high availability of
venture capital in the area. Several of the world’s largest biotech venture capitalists
are headquartered in New Jersey and provide area companies with access to much
needed capital.

IMPACTS

While it has not yet surpassed the presence of the Boston, San Diego, and San
Francisco biotechnology clusters, New Jersey has done much to carve out its position
in the biotechnology industry.

Identification of a Major Subsector

New Jersey found its niche in pharmaceutical manufacturing. This sub-sector not
only attracts a specialized workforce and research opportunities, but also strengthens
New Jersey’s brand in the biotechnology industry and provides extra marketing
capabilities based on name recognition. Manufacturing drugs has become a major
core of New Jersey industry and has helped the state compete against other, more
established biotech clusters.

Purposeful Infrastructure Development

New Jersey has actively sought to develop an infrastructure that is supportive of a
prospering life sciences industry. Various entities have ensured that New Jersey has
the hospitals, university programs, research institutions, capital, business climate,
manufacturing facilities, and laboratories needed for biotechnology companies,
specifically pharmaceuticals. Many of these have been listed previously in this
section.

Progressive Business Climate

New Jersey has several initiatives and assets that make it a very competitive
environment for business, including life sciences. The state has the lowest operating
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costs in the Northeast, and offers many incentive and tax advantage programs for
potential companies considering locating in the area. For instance, the Business
Employment Incentive Program (BEIP) extends grants to new or expanding firms
that create at least ten new jobs in the biotechnology or high-tech field (or 25 new jobs
in non-technology business fields). Tax credits offered include a Research and
Development tax credit, a New Jobs Investment tax credit, and a Manufacturing
Equipment and Employment Investment tax credit.

All of these make it easier for companies to do business and make New Jersey
attractive to companies considering relocation or expansion.
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CAPACITY

The following sections relate to the competitor regions’ capacity to grow biotech and
life sciences. The regions are compared to Palm Beach County in order to provide
perspective on the County’s realities when being assessed as a location for life
sciences firms. As the data show, Palm Beach County has years’ worth of work to do
to approach even a fraction of the competitive capacity found in these top U.S. life
sciences economies.

Research Talent

Scientific research has the potential to result in new products and processes in
commercial applications. Typically, top researchers have robust networks of
colleagues and contacts with whom they regularly collaborate. An understanding of
Palm Beach'’s research talent and capacity may clarify future opportunities related to
specifically targeted life sciences development.

The following chart shows the number of scientific research publications by regions
between 2000 and 2007. Although the number of scientific articles published by
Palm Beach County researchers increased by 26% between 2000 and 2007, the
County is still drastically behind the comparison areas. In 2007, 358 articles were
published in Palm Beach, compared to 34,317 in Boston, 26,574 in New
York/Northern New Jersey, 16,989 in San Francisco, 9,897 in the Research Triangle
Area, and 4,575 in San Diego. Even on a per capita basis, Palm Beach County’s
research capacity is at a clear disadvantage compared to the comparison areas.

Estimated Number of Scientific Articles Published by Researchers, 2000-2007

2000 2001 2002 2003 2004 2005 2006 2007
Palm Beach County 285 340 257 297 329 430 433 358
Boston 26,458 28,392 26,792 30,751 29,996 36,576 33,038 34,317
NY/Northern New
Jersey 19,512 21,175 20,327 23,796 22,616 28,901 25,322 26,574
San Francisco 13,598 14,640 13,370 15,428 14,732 18,359 16,335 16,989
Research Triangle, NC 6,846 7,697 7,288 8,368 8,336 10,611 9,630 9,897
San Diego 3,218 3,799 3,580 4,286 4,173 5,287 4,572 4,575

Source: Web of Science ISI Web of Knowledge
Note: Estimated number includes output from query run on Science Citation Index Expanded Database for the
following cities for research articles published in English. Palm Beach: Atlantis, Belle Glade, Boca Raton,
Boynton Beach, Delray Beach, Greenacres, Lake Worth, Pahokee, Palm Beach Gardens, Riviera Beach, South
Bay, West Palm Beach. Boston: Cambridge, Quincy, Boston. New York/Northern New Jersey: New York,
Newark, Edison, White Plains, Union, Wayne, New Brunswick, Princeton. San Francisco: Sunnyvale, Santa
Clara, Mountain View, Milpitas, Palo Alto, Cupertino, South San Francisco, San Francisco, Oakland, Fremont,
Hayward, Berkeley, San Mateo, San Leandro, Redwood City, Pleasanton, Walnut Creek, South San Francisco,
San Rafael. Research Triangle, NC: Raleigh, Cary, Durham. San Diego: San Diego.
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Estimated Number of Scientific Articles Published by Researchers, 2000-2007
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While all of the comparison areas publish more research articles each year than Palm
Beach County, between 2000 and 2007 the number of scientific articles published by
local researchers did increase by 26%. This percentage increase is comparable to the

comparison regions.

Estimated Number of Scientific Articles Published by Researchers, 2000-2007

%
2000 2007 Change

Palm Beach County 285 358 26%
Research Triangle, NC 6,846 9,897 45%
San Diego 3,218 4,575 42%
NY/Northern New

Jersey 19,512 26,574 36%
Boston 26,458 34,317 30%
San Francisco 13,598 16,989 25%

Source: Web of Science I1SI Web of Knowledge

Palm Beach County researchers authored or coauthored 2,104 scientific articles
between 2000 and 2007. The following table shows the top five areas of expertise in
Palm Beach County and the comparison areas based on the number of published
research articles by discipline between 2002 and 2007. In all regions, articles
published in biochemistry and molecular biology publications were most prevalent.
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Top Five Areas of Expertise in Palm Beach County and Comparison Areas
Number of Published Research Articles by Discipline, 2002-2007

Palm Beach County

Biochemistry & Molecular Biology 140
Neurosciences 126
Engineering, Electrical & Electronic 103
Chemistry, Multidisciplinary 102
Computer Science, Theory & Methods 78
Boston

Biochemistry & Molecular Biology 7,403
Oncology 5,781
Hematology 5,065
Neurosciences 5,055
Cardiac & Cardiovascular Systems 4,605
NY/Northern New Jersey

Biochemistry & Molecular Biology 6,336
Oncology 6,262
Neurosciences 6,133
Clinical Neurology 4,374
Cardiac & Cardiovascular Systems 4,286

San Francisco

Biochemistry & Molecular Biology 6,831
Cell Biology 4,282
Oncology 4,220
Engineering, Electrical & Electronic 3,978
Neurosciences 3,688

Research Triangle, NC

Biochemistry & Molecular Biology 3,325
Cardiac & Cardiovascular Systems 3,138
Oncology 2,295
Hematology 2,094
Neurosciences 1,981
San Diego

Biochemistry & Molecular Biology 2,186
Neurosciences 1,687
Pharmacology & Pharmacy 1,290
Immunology 1,271
Clinical Neurology 1,250

Source: Web of Science I1SI Web of Knowledge

The following chart shows the top ten areas of expertise in Palm Beach County based
on the published research articles by discipline between 2000 and 2007.
Biochemistry and molecular biology ranked first, followed by neurosciences,
engineering (electrical and electronic), and chemistry (multidisciplinary).
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Top Ten Areas of Expertise in Palm Beach County
Published Research Articles by Discipline, 2000-2007

Total Published 2,104
Biochemistry & Molecular Biology 140
Neurosciences 126
Engineering, Electrical & Electronic 103
Chemistry, Multidisciplinary 102
Computer Science, Theory & Methods 78
Ophthalmology 69
Environmental Sciences 72
Surgery 68
Mathematics 64
Cardiac & Cardiovascular Systems 63

Source: ISI Web of Science Database of Publications

ADVANCED DEGREES GRANTED IN PALM BEACH

Palm Beach County’s higher education opportunities play a key role in defining the
region’s workforce capacity. Because the region’s economic health is dependent on
meeting the labor needs of current and future employers, it is important for
community stakeholders to have an understanding of the “talent pipeline” of
graduates from local colleges and universities.

The following table shows the number of advanced degrees granted in Palm Beach
County. Currently, the Palm Beach region contains 12 schools granting advanced
degrees. These schools include Florida Atlantic University, Palm Beach Atlantic
University in West Palm Beach, and Nova Southeastern University. This number
compares to the 133 schools offering advanced degrees in the New York/Northern
New Jersey region, 62 in the Boston region, 47 in San Francisco, 15 in San Diego,
and 10 in the Research Triangle Region.

Number of Schools Offering Advanced Degrees in 50 Mile Radius

Palm Beach County 12
New York/Northern New

Jersey 133
Boston 62
San Francisco 47
San Diego 15
Research Triangle, NC 10

Source: National Center for Education Statistics
Note: Number includes output from query run on National Center for Educational Statistics Database for the
number of schools with advanced degrees within a 50-mile radius of the following zip codes for each location:
Palm Beach, 33413, Boston, 02116, NY/Northern New Jersey, 10013, San Francisco, 94102, Research
Triangle, 27601, San Diego, 92101.
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Although Palm Beach County does include 12 schools offering advanced degrees,
none of these schools conferred doctorate degrees in the biological or biomedical
sciences between 2006 and 2007. This number compares to the 332 biological and
biomedical doctorates conferred in the Boston region, 257 in San Francisco, 192 in

the Research Triangle region, 183 in the New York/Northern New Jersey region, and

86 in the San Diego region.’

Total Biological and Biomedical Science Doctorates Conferred, 2006-2007

Palm Beach County 0

Boston 332
San Francisco 257
Research Triangle, NC 192
New York/Northern New

Jersey 183
San Diego 86

Source: National Center for Educational Statistics

The table below shows the total number of biological and biomedical doctorate
degrees conferred by schools in each region between 2006 and 2007.

Total biological and biomedical science doctorates conferred by school, 2006-2007

Palm Beach County

Palm Beach Atlantic University 0
Everglades University 0
Florida Atlantic University 0
Lynn University 0
Everest University (for profit) 0
Trinity International University 0
Nova Southeastern University 0
Boston
Boston University 103
Massachusetts Institute of Technology 36
Harvard University 140
Tufts University 33
Northeastern University 3
Brandeis University 13

University of Massachusetts at Lowell

Worcester Polytechnic Institute

’ Note: Scripps Florida has developed a PhD program and will soon be generating doctoral graduates in

Palm Beach County.
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NY/Northern New Jersey

Stevens Institute of Technology

New Jersey Institute of Technology

Rutgers University

Princeton University 31
Drew University 0
New York University 36
Pace University
Polytechnic University
CUNY Graduate School and University Center 20
New York Institute of Technology 0
Columbia University 64
SUNY Health Science Center 6
Fordham University 2
Long Island University 0
Hofstra University 0
Adelphi University 0
Stony Brook University 55
San Francisco
Golden Gate University 0
University of San Francisco
UC San Francisco 63
UC Berkeley 127
San Francisco State 0
Stanford University 67
John F. Kennedy University 0
Northwestern Polytechnic University 0
Santa Clara University 0
San Jose State University 0
Sonoma State University 0
Research Triangle, NC
Shaw University 0
Meredith College
NC State at Raleigh 53
North Carolina Central University 0
Duke University 44
UNC Chapel Hill 95
San Diego
University of San Diego
San Diego State University
UC San Diego 82
Cal State - San Marcos 0

Source: National Center for Education Statistics
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Research Expenditures, Patents, and Start-up Companies

Research is the crux of the biotechnology industry. The industry thrives on
innovation and discoveries that are translated into companies.

The following charts illustrate the research expenditures of the major institutions of
Palm Beach County and each comparison region, the number of patents applied for
and issued in each region, and the number of companies launched in 2006.

In Palm Beach County, Florida Atlantic University spent $55,791,099 in research
expenditures in 2006. In Northern New Jersey, Stevens Institute of Technology,
New Jersey Institute of Technology and Rutgers University together invested
$370,070,000 in research®. The universities examined in Raleigh-Durham are Duke
University, University of North Carolina, Chapel Hill, and North Carolina State
University; and together, they spent $1,380,633,531 in research expenditures. In
Boston, six major universities with major research expenditures are within a 50 mile
radius: Northeastern University, Boston University/Boson Medical Center,
Massachusetts Institute of Technology, the University of Massachusetts, Harvard
University, and Tufts University. Together, these institutions spent $2,781,766,253.
Finally, in California, Stanford University, and the University of California System,
which includes schools in both the San Diego and San Francisco areas, spent

$3,735,160,807.

* Note: Princeton University in Northern New Jersey does not report research data to the Association of
University Technology Managers. As such, research investments in the region are likely significantly
higher than this figure.
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2006 Research Expenditures by Area*

$4,000,000,000
$3,735,160,807
$3,500,000,000 |
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$2,000,000,000 |
$1,500,000,000 4~~~ - TETEREEREE B

$1,000,000,000 + - - - - - - - ———————————__[SES______[B

$500,000,000 L -~ *2MO0L0 B B

$55,791,099 -
$0

Palm Beach Northern New  Raleigh-Durham Boston
County Jersey FranC|sco/San
Diego

Source: The Association of University Technology Managers
*Note that San Francisco/San Diego includes the entire U of California System and that Princeton University in
Northern New Jersey does not report data to AUTM

Palm Beach County is also lagging in the number of patents applications filed and
the number actually issued. Patents are an indicator of intellectual property in an

area; they are the culmination of many research and innovation processes. In 2000,

12 patent applications were filed from Florida Atlantic University in Palm Beach
County, and two were issued. The schools in Northern New Jersey filed 163
applications, and 46 were issued. In Raleigh-Durham, the institutions filed 273
applications, and 107 patents were issued. In Boston, 6779 applications were filed

from the six schools listed, while 215 were issued. The universities in California filed

1,616 patent applications, and 388 were issued.

Life Sciences Report
December 2008

37



MARKET 3T

2006 Patents by Area*
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Palm Beach Northern New Raleigh-Durham Boston San Francisco/San
County Jersey Diego
O Patents Issued @ New Patent Apps

Source: The Association of University Technology Managers
*Note that San Francisco/San Diego includes the entire U of California System and that Princeton University in
Northern New Jersey does not report data to AUTM

Finally, Palm Beach County must increase its number of start-up companies, as these
companies create the growth and attraction of other ancillary companies to the area.
In 20006, Florida Atlantic University launched one company. In Northern New
Jersey, three were created from the three area schools examined.

2006 Startup Companies by Area*

Palm Beach County  Northern New Raleigh-Durham Boston San Francisco/San
Jersey Diego

Source: The Association of University Technology Managers
*Note that San Francisco/San Diego includes the entire U of California System and that Princeton University in
Northern New Jersey does not report data to AUTM
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In Raleigh-Durham, there were 15 companies started from the three schools
mentioned. The Boston universities launched 33, and the California institutions
started 46.

Teaching Hospitals

Teaching hospitals provide many benefits for biotechnology clusters, especially the
ability to perform clinical trials locally. They also provide local training to young
doctors who need to complete a residency before practicing medicine. These young
doctors are more likely to stay in an area upon completion and add to the area’s
educated workforce.

Palm Beach County has no teaching hospital, while the comparison regions have
several. Those teaching hospitals that are members of the Association of American
Medical Colleges are listed in the following table. San Diego and Raleigh-Durham
each have four teaching hospitals, while the San Francisco Bay Area has five. Boston
has thirteen teaching hospitals, and Northern New Jersey has ten.

Life Sciences Report
December 2008 39



 MARKETS!

Teaching Hospitals by Area

Palm Beach County

None

San Diego

Scripps Health

USCD Healthcare

Univ of California, San Diego, Medical Center

Veterans Affairs San Diego Healthcare System

Raleigh-Durham

Dept of Veterans Affairs Veterans Integrated Service Network VISN 6

Duke University Health System

Duke University Hospital

Durham Veterans Affairs Medical Center

Boston

Beth Israel Deaconess Medical Center

Boston Medical Center

Brigham and Women's Hospital

CareGroup, Inc.

Caritas Christi Health Care System

Caritas St. Elizabeth's Medical Center of Boston

Children's Hospital

Dana-Farber Cancer Institute

Faulkner Hospital

Massachusetts General Hospital

Partners HealthCare System, Inc.

Tufts Medical Center

Veterans Affairs Boston Healthcare System

San Francisco Bay Area

California Pacific Medical Center

Catholic Healthcare West

Community Health Network

San Francisco General Hospital and Medical Center

UCSF Medical Center

Northern New Jersey

Newark Beth Israel Medical Center

University of Medicine and Dentistry of New Jersey-University Hospital

Robert Wood Johnson Health System

Robert Wood Johnson University Hospital

Saint Peter's University Hospital

Department of Veterans Affairs New Jersey Health Care System

Atlantic Health System

Hackensack University Medical Center

Saint Barnabas Medical Center

Morristown Memorial Hospital

Source: Association of American Medical Colleges
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Venture Capital

The presence of venture capital is paramount in a biotechnology environment. Start-
up companies as well as established companies seeking expansion need venture
capital to succeed. An area’s ability to attract venture capital investments is necessary
for growth.

In this analysis, localized data for Palm Beach County and Northern New Jersey were
not available. Thus, data for the State of Florida and the State of New Jersey were
used as proxies. Even counting venture capital deals for all of Florida, the state came
in with the second lowest amount of investment in 2006, with $402.2 million, and
third lowest in 2007, with $764.1 million. As of the third quarter of 2008, the state
is the lowest ranking in venture capital investment among the comparison areas, with
$235.9 million. The top two ranking regions are Boston and San Francisco/Berkeley.
In 2006, Boston attracted $2,715.6 million in venture capital investment and in
2007, $3,246.9 million. In 2008, the area has received $2,013.3 million in venture
capital investment so far. San Francisco attracted $2,055 million in 2006 and
$2,478.1 million in 2007. As of September 30, San Francisco has surpassed Boston
in total venture capital investment with $2,660.5 million. San Diego follows closely
behind San Francisco. The investments made in San Diego, the State of New Jersey,
and the Research Triangle are listed in the following chart and table that present a
comparison of all areas.
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Total Venture Capital Investment in Millions
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T
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2006 2007 2008 (through 9/30)
—e— State of Florida —=— San Diego
Research Triangle Boston
—x— San Francisco/Berkeley —e— State of New Jersey
2008
2006 2007 (through 9/30)
State of Florida 402.2 764.1 235.9
San Diego 1169.8 2013.9 993.8
Research Triangle 283 500.7 300.3
Boston 2715.6 3246.9 2013.3
San Francisco/Berkeley 2055 2478.1 2660.5
State of New Jersey 814.4 644.3 571.5

Source: PricewaterhouseCoopers National Venture Capital Association

Specific venture capital investments in biotechnology companies follow a slightly
different pattern than total investments. While Boston still attracts the most venture
capital of the comparison areas with $279.8 million in the third quarter of 2008
alone, New Jersey comes in second with $115.2 million. San Francisco/Berkeley
attracted $43.4 million in the third quarter, and the Research Triangle, $28 million.
The State of Florida attracted the least, with $4.5 million in venture capital
investment in Biotechnology.
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Total Biotechnology Venture Capital Investment in Millions, Q3-2008
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LIFE SCIENCES MARKET TRENDS

Domestic economic activity in the Life Sciences is concentrated in a handful of
metropolitan areas. The existing established Life Science markets will likely long
remain dominant in the field; these markets include: Boston, Los Angeles, New
York/New Jersey, Philadelphia, Raleigh-Durham, San Diego, San Francisco, Seattle,
and Washington/Baltimore. Because the industry is driven by research, so-called
“clusters” develop in regions that have the necessary infrastructure, technology,
talent, and capital to support innovation and the flow of knowledge.

When an agglomeration of like-businesses occurs, it can create the additional feature
of utilizing an ever-expanding economy of scale advantage for business activities
within that field. Close proximity with similar firms allows businesses to learn about
best practices and new technologies from others, creates (and often compete for) a
labor pool with the various skill sets needed to operate, and reduces business
transportation costs.

Additionally, a successfully integrated industry cluster improves efficiency both
horizontally (between firms), by facilitating greater communication and cooperation
among cluster members, and vertically (with other industries), by providing
individual firms the breadth, leverage and visibility of the business sector group.

COMPONENTS OF THE LIFE SCIENCE MARKET

Broadly speaking, the Life Science industry includes functions associated with the
application of technology to human, plant, and animal systems or derivatives to
develop products or processes for specific use. Within this umbrella are several
distinct subsectors, including:

e Research and medical laboratories;

e Health care services;

e Medical devices and equipment;

e Pharmaceuticals; and

e Agricultural feedstock, chemicals, and bio-fuel production.

Driven by the potential return on investment of R&D activities, vertical industry
connections, and the expected growth in demand for health care services and
products, many communities across the Unites States are trying to capture new or
recruit existing pieces of the Life Science market. Because of the industry’s breadth,
few Life Science clusters are exceptionally competitive in more than two or three
subsectors. Thus, it is possible for communities with competitive advantages in a
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certain Life Science subsector to leverage its (1) talent, (2) capital, and (3) technology
assets to drive growth and work to establish a long-term Life Science cluster.

Subsector Trends

1). Research, testing, and medical laboratories

« Clinical trials
«  Biomarkers

Employment and research activities are concentrated primarily in:
« California, Pennsylvania, Massachusetts, New Jersey

Research labs in this subsector play a critical role in innovation through the
development of new technologies, products, and service delivery systems. According
to the National Science Foundation, domestic investments in R&D activities in 2006
totaled $350 billion — of which, 71 percent of was performed by private industry, 14
percent by universities and colleges, 11 percent by the Federal government, and four
percent by other not-for-profit institutions.’

The following table shows U.S. academic research expenditures since 1976 by
discipline area. Over the last decade, academia has witnessed massive surges in
medical, biological, and engineering funding. Between 1996 and 20006, academic
R&D funding in medical sciences increased from $6.8 to $13. 7 billion, while
investment in biological sciences rose from $4.2 to $7.8 billion, and R&D funding in
engineering increased from $3.9 to $6.1 billion.

> National Science Foundation. 2008 Science and Engineering Indicators.
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Academic R&D expenditures, by field: 1975-2006 (in Billions)
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Source: National Science Foundation. 2008 Science and Engineering Indicators.

Likewise, private venture capital — which serves as a key indicator for research and
innovation related to small business growth — invested in the Life Sciences has nearly
doubled in recent years, growing from $6.7 billion in 2002 to $11.6 billion in 2007.
Within the subsectors of the Life Science industry, pharmaceuticals and other human
applications of bioscience received half of all venture capital.

During the nation’s last major economic slowdown stretching from 2001 to 2003,
academic R&D spending declined about three percent annually while private venture
capital in the industry remained stagnant. As such, funding is likely to become more
scarce within large corporations, and entrepreneurs and universities will face
increased competition for smaller pools of R&D funding and venture capital as the
U.S. almost certainly enters into another economic recession.
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U.S. Life Science Venture Capital Investments, 2002-2007
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Millions

Source: Battelle, using Thomson Reuters VentureXpert Database
“Technology, Talent, and Capita: State Bioscience, 2008”

While testing and medical laboratories are also included in this subsector, research
and development represent the “bread and butter” of Life Sciences. Breakthroughs in
stem cells, biomarkers, drug development techniques and other areas fuel product
commercialization and employment growth, and improve patient care and health
care delivery systems.

2). Health care services

«  Nursing and residential care facilities
«  DPrivate psychiatric and substance abuse treatment facilities

As the nation’s overall population ages along with the “baby boom” generation, an
increasing number of individuals will require medical services, hospital, nursing, and
at-home care, and will purchase trillions of dollars worth of medications, medical
devices, and other health related products. Additionally, President-elect Barack
Obama’s proposed health care reform package (if implemented) will bring major
changes to the field. Mandated insurance coverage and the expansion of
government-supported programs will presumably increase the use of certain health
care services and will have drastic impacts on insurance and care delivery systems.

Health care is a powerful economic sector, reaching over 1o million U.S. jobs in
2007. The U.S. Bureau of Labor Statistics predicts that employment in health care
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services will grow by 277 percent from 2006 to 2016, compared to 11 percent growth
in jobs overall. Additionally, 14 out of the 30 fastest-growing national occupations
will be in this subsector.’ It has been estimated that in 2006 Americans spent over
$2.1 trillion on health care, accounting for 16.5 percent of national gross domestic
product (GDP). This figure is expected to reach $4 trillion (or 20 percent of GDP) by
2015.7

With the exception of highly specialized disease and chronic disease treatments,
health care (like most services) is highly localized. However, it is important to
understand the country’s spending and performance as compared to other developed
countries to gauge the subsector’s overall effectiveness and efficiency. As shown in
the following chart, among other industrialized countries, the United States spends
far more per capita on health care. In 2000, the most recent year of data published
by the Organization for Economic Co-operation and Development, Americans spent
$6,714 per capita compared to $3,000-$4,000 spent by residents in most other
developed countries. Despite higher spending, basic health indicators for Americans
continue to lag behind; the U.S. ranks 23" in infant mortality and 20" in life
expectancy. Furthermore, according to a recent study published in The New England
Journal of Medicine, Americans only receive proper comprehensive clinical care 55
percent of the time.®

° U.S. Bureau of Labor Statistics. 2006-2016 Occupational Employment Projections
7 KPMG. (2000) Health Care Industry Report. (Via the U.S. Centers for Medicare and Medicaid
Services (CMS), “National Health Care Expenditures Projections, 2005-2015").
8 .
Ibid.
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Total Health Expenditures Per Capita, U.S. and Selected Countries, 2006
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Increasingly, insurance companies are involved in a wider range of activities to help
reduce health care costs and cater to the needs of retirees. For example, in addition to
traditional benefits, many insurers are offering disease management programs to
monitor and control chronic conditions like high blood pressure, diabetes, and
asthma so that clients stay healthy and avoid costly hospital stays. Insurance
companies are also offering more services to address increased demand as the Baby
Boomer generation ages. An important niche within the insurance industry will be
retirement services like long-term care insurance. It is expected that companies
offering retirement services will see substantial growth in coming years.’

° Sender, Isabelle. (September 14, 20006). “Insurance Caters to Aging Boom.” BusinessWeek. Accessed
at: <http://www.businessweek.com/investor/content/sep2006/pi2z0060915_553129.htm?chan=search>.
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3). Medical devices and equipment

»  Surgical supplies and instruments
« Implantable devices
«  Walkers, wheelchairs, and beds

Employment and research activities are concentrated primarily in:
« California, Minnesota, Massachusetts

Demographic shifts in the U.S. population as well as regulatory changes in health
care services are causing new demands for more sophisticated medical devices for
both practitioner and patient use. Globally, the United States dominates the market,
accounting for 72 percent of industry revenues, which are estimated at $336 billion
worldwide for 2008. This industry subsector is about half the size of the
pharmaceuticals market; however convergence technologies are fueling higher
growth rates within medical devices.”

While it is important to note that the U.S. holds competitive advantages in
biotechnology, telecommunications, microelectronics, software and other tangential
business clusters that support the medical device industry, the U.S. and other
developed countries including Germany (Siemens), Japan (Hitachi Medical and
Toshiba), and the Netherlands (Philips Electronics) are facing increased competition
from lower-cost labor markets in China, Brazil, and India.”

According to the U.S. Census Bureau, many medical device and equipment
manufacturers are sole proprietorships or small start-up firms with low sales
revenue; fewer than 20 percent of firms in this industry employ more than 50 people.
Thus, support for entrepreneurs through business planning, incubator space, venture
capital, technology commercialization assistance, and networking opportunities are
extremely important to growing employment and revenues in this subsector.”

Medical device manufacturers continue to leverage the new generation of materials
and processes that have allowed for the increased convergence of medical devices
with other technologies. Research in genetic engineering and other areas of
biotechnology, for example, could lead to new drug delivery devices and create

 Rosen, Michael. (June 2, 2008). Global Medical Device Market Outperforming Drug Market Growth.
Midwest Business.(With data from Tyco Healthcare)

" Paddock and Hein. (2007). Medical Equipment Industry Trends. U.S. Department of Commerce and
the U.S. Census Bureau.

* Ibid
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therapeutic alternatives to pill-form treatments and medications. Advances in stem
cell research and nanotechnology have implications on certain areas of this subsector
including implants and joint screws. Additionally, firms like Siemens, Philips, and
GE have all acquired diagnostic companies in recent years, suggesting new
opportunities and synergies in this area as well.” Many industry insiders, however,
have warned that two issues could impede innovation in this regard.

First, the market is heavily regulated. Resources appropriated for product approval,
clinical trials, fees, and inspections have implications on the subsector’s overall
performance. While the U.S. Federal Drug Administration has made improvements
in streamlining certain areas, the overall process drains considerable financial
resources.

Second, reimbursement rates set by private insurance companies, the Veterans’
Administration, and the Center for Medical and Medicaid Services, in general,
determine if a product will be viable in the market place. If the cost of a medical
device is not reimbursed through these organizations and agencies, then fewer
consumers at both the patient and practitioner ends of the spectrum will be willing to
purchase them. Furthermore, because the United States represents a large
percentage of the global market, these domestic decisions have bearing on whether or
not a product will ultimately be produced globally.

4). Pharmaceuticals

« Topical skin treatments
«  Diagnostic substances

Employment and research activities are concentrated primarily in:
« New Jersey, New York, Pennsylvania, North Carolina, Indiana, California

In 20006, prescription drugs accounted for ten percent (or $216.7 billion) of national
health care spending. Throughout the 1990s and early 2000s, spending on
prescription drugs grew between 11 and 18 percent annually, faster than all other
segments of the health care industry.” Private health care companies are paying a
higher share of prescription drugs than in years past. In 1990, private insurance
companies accounted for 26 percent of all prescription spending nationwide
compared to 44 percent in 2006. This trend has coincided with reduced out-of-

” Rosen, Michael. (June 2, 2008). Global Medical Device Market Outperforming Drug Market Growth.
Midwest Business.(With data from Tyco Healthcare)
" Centers for Medicare and Medicaid Services, National Health Expenditures Accounts.
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pocket costs for consumers; these costs accounted for 56 percent of all prescription
drug spending in 1990 compared to just 22 percent in 2006.”

According to the Kaiser Family Foundation, several factors affect levels of
prescription drug spending, as outlined below.

Utilization: The nation’s aging Baby Boomer population, increased
accessibility to through private health insurance plans and not-for-profit
organizations, and increased product portfolios has translated into higher
consumer use. For example, the average American had 8.9 prescriptions
filled in 1997 compared to 12. 6 just ten years later.

Price and Advertising: With generic drugs now accounting for 67 percent of
the market (by volume sold) name brand prescription prices continue to
increase in order to cover the immense costs associated with R&D and
advertising. In 2007, the average generic prescription cost $33.34 compared
to $119.51 for the average name-brand drug.” In the same year drug
companies spent $6.7 billion on marketing directed toward physicians and
$3.7 on consumer marketing, compared to $3.5 and $0.8 billion in 1997,
respectively.

Profitability: Between 1995 and 2002, pharmaceutical manufacturing was the
United States’ most profitable industry, racking up record level profits (as a
percentage of total revenues). Today, it ranks third with total annual sales of
$286.5 billion. Typically, about ten percent of profits are reinvested back into
research and new product development. As shown in the following chart,
domestic R&D expenditures have grown from $15.5 billion in 1997 to $35.4
billion in 2007, following trends associated with increased retail drug prices
and consumerism.

" Ibid.

*® Arron, Caitlin et. al. (2008). National Health Spending in 2006: A Year of Change for Prescription
Drugs. Health Affairs. (via the Kaiser Family Foundation).
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Biopharmaceutical R&D Spending, PhRMA Member Companies, 1987-2007
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Source: Pharmaceutical Research and Manufacturers of America (PhRMA)

Large Fortune 500 pharmaceutical companies — including Pfizer, Johnson and
Johnson, Merck, Abbott Laboratories, Bristol-Myers Squibb, Wyeth, Eli Lilly and
others — will continue to buy out or forge long-term partnerships with smaller biotech
research firms. Such firms can struggle to find the venture capital needed to sustain
research over the long periods of drug development; however, many have products
that can be profitable once approved by the Federal Drug Administration and
introduced into the market place. Larger firms have the capital and knowhow needed
to push these products through the mid-and later stages of development and
commercialization.

Wal-Mart, Publix, K-Mart, and Target have all adopted policies setting flat rates for
generic prescription drugs, some as low as four dollars. This trend, along with patent
protection expiring on dozens of name brand drugs by 2012 totaling $60 billion in
annual sales, has caused some major pharmaceutical companies to establish generic
drug subsidiaries. While fewer so-called “blockbuster” health care drugs are said to
be in the pipeline, potential changes in Federal health care policy with the change in
presidential administrations could lead to increased consumer access and further
growth within the industry.
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5). Agricultural feedstock, chemicals, and biofuel production

e Feed additives and ingredients
e Biomarkers

Employment and research activities are concentrated primarily in:
e Illinois, Texas, Iowa, and Tennessee

Rising food and fuel prices have provided increased support for agribio (agricultural
biotechnology) in recent years. Long-held suspicions of genetically modified (GM)
foods are slowly giving way to GM seed benefits — higher yields and better nutritional
qualities — for both producers and consumers. As shown in the following chart, there
has been tremendous growth in the global area of genetically modified crops in the
last decade. Between 2006 and 2007, total crop area increased by 12 percent.

While the United States has the largest share of GM crops worldwide, Argentina,
Brazil, India, China, and South Africa all hold sizeable acres of GM soybean, corn,
and cotton crops. It is estimated that GM seeds produce 89 percent of U.S. soybean
crops, 83 percent of cotton crops, and 61 percent of corn crops.”

Two global drivers in agribio research and development are Syngenta and Monsanto,
with annual sales revenues of $9.2 and $8.5 billion in 2007, respectively. Syngenta is
the combined agricultural division of AstraZeneca and Novartis, created in 2000 with
the goal of reducing research and staff redundancies and producing new crop
production products, seeds, and insecticides. Monsanto has similar focuses on
insecticides. Additionally, it has pioneered many biomarker techniques, including
using biomarkers from animal proteins to help vegetarian soybean products taste
more like beef.

7 International Service for the Acquisition of Agribiotech Applications. “Global Status of
Commercialized Biotech/GM Crops: 2007”
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Global Area of Genetically Modified Crops, 1996 to 2007 (Million Hectares)
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Source: International Service for the Acquisition of Agribiotech Applications. “Global Status of Commercialized
Biotech/GM Crops: 2007”

Events such as wars in the Middle East and Hurricane Katrina, escalating fossil fuel
costs, global warming concerns, and other occurrences have heightened national
awareness of the implications of America’s dependency on foreign oil and non-
renewable energy sources. With this awareness come more prominent calls for
leveraging renewable and “clean” energy sources. As such, renewable biofuels are
gaining stronger footholds in the U.S. market.

One of the most prominent of these fuels is ethanol, which can be produced from a
number of crop-based products and can be used to power “flex-fuel” automobiles. A
recent report on ethanol noted that, “The ethanol industry is undergoing major
expansion. Not only will plants currently under construction increase capacity by
25.7%, but the industry will need to grow significantly more within the next 8-10
years to meet mandated levels of future ethanol production.” These mandated levels
of ethanol production — included in the Renewable Fuels Standards component of the
2005 federal energy bill — will total 7.5 billion gallons in 2012.”® Such changing
dynamics in the nation’s energy industry bring with it vast economic opportunities.

GOVERNMENT AND REGULATORY RESPONSES

State governments have responded in different ways to the economic opportunities
within the Life Sciences industry; however, many have structured incentives to
promote job growth, capital investments, and increased research funding in their

** Dhuyvetter, Kevin C., and Terry L. Kastens, and Michael Boland. “The U.S. Ethanol Industry: Where
will it be located in the future?” Agricultural Issues Center, University of California at Davis, November
2005, p. I
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local communities. The following table summarizes recent key trends in life science
initiatives among the top U.S. states engaged in life sciences development.

Key Trends in State Life Science Initiatives, 2008

* New program offerings at the K-12, community college, and university levels that focus on career pathways for students,
professional development for teachers, and introducing new Life Science curricula.

* An increased number of multidisciplinary programs are starting to appear at universities and magnet high schools that
combine clinical educational tracks with those in business management or public policy.

* Support for public-private multi-institutional research institutions.

* States have become more willing to support agricultural, industrial, and alternative energy applications of bioscience
research. Since 2006, nearly half of the country's states have committed public funding to bioenergy research.

* State tax policies largely support the retention, expansion, and recruitment of companies with large numbers of employees
or those with high levels of current or potential capital investments.

* Entrepreneurial support programs, small business incubators, and other methods of support for small and early-stage
companies are less widespread - but such programs are growing through University partnerships.

* States with Life Science legislative caucuses include Florida, Georgia, lowa, Kansas, Maryland, Massachusetts, Michigan,
Minnesota, Missouri, Ohio, Pennsylvania, and Virginia.

* More states are establishing large, flexible funds with permanent revenue streams to move forward targeted initiatives.
Such funds invest in state Life Science infrastructure such as research facilities, translational research, technology transfer
and commercialization, and faculty recruitment.

* California, Connecticut, lllinois, Maryland, Massachusetts, New Jersey, New York, Ohio, and Wisconsin together awarded
$855 million in stem cell R&D and facilities to support stem cell research in 2007 and 2008.

* Many states have had to cut back funding related to Life Sciences in some legislative sessions.

The state of Florida cut its Innovation Incentive Program, which had been used to attract several research centers. In recent
years, Florida was the only state to cut a proven Life Science incentive program.

* While 33 states reported programs to provide support for early-stage risk capital through public-private partnerships, funding
varied between $100,000 to $15 million.

* Across the board, few states have serious programs to provide support to early-stage funding gaps.

* Public universities are taking on increased responsibilities for technology transfer and commercialization.

* Assistance often includes prototype development, engineering optimization, marketing position, business planning, and
patent acquisition.

* Translational research “translates" clinical research into improved health care for patients though new treatments, devices,
or diagnostics.

* South Carolina and Georgia have created the best-practice Southeastern Clinical and Translational Research Institute,
which is a collaboration between state universities and medical schools create new pathways and models for translational
research.

Source: Battelle. “Technology, Talent, and Capital: State Bioscience, 2008”
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LIFE SCIENCES IN PALM BEACH COUNTY

In the following section of the report, Market Street will highlight existing Palm Beach
County strategic efforts related to life sciences development, then present the key
issues and “takeaways” for the County resulting from the analysis in this report.

Overall, Market Street feels that the work being done by the Business Development
Board to grow the local life sciences cluster is focused correctly on the key needs and
opportunities for sector growth. However, the sheer magnitude of the competitive
demands to become a national and global “player” in life sciences is staggering. The
investments needed to gain an advantage in the competition for life sciences
employment are in the hundreds of millions, and will likely take decades to fully
realize. This is not to say that Palm Beach County does not have assets to leverage or
that the development of a strong life sciences cluster is impossible, only that the road
is a long one and the community’s focus on investment in life sciences must be
unwavering.

Existing Strategic Efforts

The clearly demonstrated capacity gap between Palm Beach County and the five
comparison regions revealed through this report’s research is not to imply that no
work is being done locally to grow the life sciences cluster. In fact, the attraction of
Scripps Florida and Max Planck themselves was the result of prolonged, coordinated
and engaged efforts on the part of local economic development entities and
public/private leadership.

There are also numerous actions being taken by key entities in Palm Beach County to
leverage these successful research institute relocations and complement them with
other life sciences companies and organizations. What follows is a description of the
key components of local life sciences strategies.

BUSINESS DEVELOPMENT BOARD OF PALM BEACH COUNTY

The Business Development Board (BDB) is a private, not-for-profit corporation
founded in 1982 as Palm Beach County’s official economic development
organization. The BDB works to attract and retain business investment through
corporate relocations, expansions and international trade; and provides marketing
support and business networking services.

As noted earlier, Market Street supports the work done by the Life Sciences Strategic
Steering Group (described below) to develop a local life sciences strategy. Successful
implementation of the plan will ultimately require a staffing capacity and level of
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local cooperation such that all Palm Beach County entities are contributing to the
development of a competitive environment necessary to be successful in one of the
world’s most challenging sectors.

Life Science Strategic Steering Group

The BDB formed the Life Science Strategic Steering Group in October 2006 as a
means to consult leaders in industry, academia, research and government to assess
the quality of the life science community in Palm Beach County, and recommend
ways to achieve a viable, competitive, sustainable, and desirable life science cluster in
the County.

The group identified the following objectives for the local life sciences cluster:

Greater awareness of the county’s life science community, both internally and
to the wider business community

Focus the strategy of developing the cluster

Augment the inventory of companies, research institutions, talent
development and supportive infrastructure for life sciences growth

Local commercialization of technologies to benefit the county’s economy
Economic development

Talent recruitment (workforce and companies)

Funding (angel and VC funds)

Brand strengthening (translational/applied research strength)

Life Sciences Strategy

The Steering Group helped craft the following Life Sciences Cluster Development
Strategy 2007-2010 for the BDB to implement. A revised development strategy is
due to be unveiled in December 2008.

I. Build the county’s research infrastructure around select technology platforms and core
competencies using outstanding talent, modern facilities and equipment.

Tactic 1: Focus BDB’s efforts to further build Palm Beach County’s life
science research capacity by targeting on core competency/technology
platform areas.

Tactic 2: Encourage mutli-university/institution collaboration through
consortia, joint ventures and alliances. Such collaborations will be required
in other technology platform areas in order to maximize expertise, resources
and complementary competencies across institutions.
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Tactic 3: Collaborate with Florida Atlantic University, Scripps Florida and Max
Planck Florida Institute to promote their research bases, both inside and
outside Palm Beach County, in order to attract more undergraduate students,
post doctoral students, and researchers to the university, Scripps Florida and
MPFI in order to preserve and extend their intellectual capital.

I1. Build a critical mass of life science firms by increasing the birthrate of Palm Beach
County life science firms and encouraging the commercialization of research discoveries,
and thereby improve Florida’s ranking in terms of life science companies.

Tactic 1: Provide in-depth, comprehensive, entrepreneurial assistance support
to start-up and emerging life science companies.

Tactic 2: Promote investment in the early stages of firm formation through
existing mechanisms.

Tactic 3: Work to highlight the achievements and vitality of the cluster to
Venture Capital Funds in order to attract them to Palm Beach County.

Tactic 4: Support the privately funded Alexandria Innovation Center as
resource for converging scientific minds and housing spin offs and new
recruits.

II1. Provide a business climate and environment that supports, sustains and encourages the
growth of life science enterprises, small and large, to start, expand to, and remain in Palm
Beach County.

Tactic 1: Re-evaluate the county’s economic development incentives to ensure
that they encourage long term investment into the county’s life science
industry.

Tactic 2: Identify life science trade shows and conferences at which to
promote the vibrant and extensive clustering of companies in Palm Beach
County. Plan, coordinate and manage BDB participation and/or sponsorship.

Tactic 3: Identify target geographies in which to promote Palm Beach County,
given the strengths identified in section I. Research institutions are
concentrated in southern California, research and clinical hospitals in the
Northeast and big pharma companies are clustered in the Midwest as well as
in New Jersey/Pennsylvania. Maryland has a concentration of companies
involved in drug development and discovery.

Tactic 4: Identify target companies for relocation/expansion to Palm Beach
County, based on the input from the meetings with core cluster members.
This will be based on their core competencies and geography.
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Tactic 5: Promote the County as a location for HQ and overseas operations for
Canadian, European and Latin American life science companies.

IV. Encourage the county’s citizens to become a more informed citizenry in the life sciences
and encourage young people to explore and pursue scientific and technical careers.

Tactic 1: Support the efforts of Scripps Florida and MPFI as they travel the
county educating our young people about biomedical research and offering
internships for students and teachers.

Tactic 2: Work to ensure the sustainability and furtherance of the Magnet
Programs in our High Schools.

Tactic 3: Promote FAU’s partnership with University of Miami to offer a four-
year medical degree program and residency in area hospitals. Leverage the
linkages and proximity to Nova Southeastern University, University of Miami
and Jackson Hospital. Promote Palm Beach Community College’s new life
science programs and facilities

Tactic 4: Facilitate periodic Bioscience Stakeholder’s meeting for Palm Beach
County in order to review this strategy and ensure that it is a living document.

PALM BEACH COUNTY ECONOMIC DEVELOPMENT OFFICE

Through its 21st Century Palm Beach County Strategic Economic Development
Plan, the Palm Beach County EDO is also focusing on elements of life sciences
cluster growth related to leveraging the presence of Scripps Florida in the County. It
will be important for the EDO to work seamlessly with the BDB in their strategic life
sciences development efforts in order to ensure that existing capacity to grow the
sector is maximized.

The following are the components of the EDO’s plan related to life sciences:

Scripps Florida strategies

»

AV AW

Monitor performance requirements.

Develop global business plan for life sciences cluster based on Scripps as an
anchor.

Promote and facilitate life science wet lab incubator.

Recruit national teaching hospital and clinic.

Recruit a pharmaceutical company.

Encourage Scripps collaboration with other biotech companies and community
organizations to ensure a public education component.
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ENTERPRISE FLORIDA

In June 2007, Enterprise Florida commissioned the Milken Institute to develop a
Florida Life Sciences Road Map report to focus the state and its regions on the key
strategic needs related to development of the life sciences sector.

The following recommendations are related to statewide needs for life sciences

growth.

Statewide Road Map Recommendations Summary

Focus I: Industry Infrastructure Enhancement

Focus II: Industry Optimization

1. Establish competitive research grants for targeted regional
programs.

2. Recruit established intellectual property firms from outside
Florida.

3. Facilitate the H1-B visa application process for foreign workers.
4. Initiate an industry liaison program to promote life sciences
research.

5. Establish recommendations for employer-provided medical care
and housing subsidies for foreign workers.

6. Build a public database of life sciences R&D specializations.

7. Develop an outreach program targeting university faculties and
administrations.

8. Enhance technology transfer and IP commercialization
opportunities.

9. Establish a program to develop R&D centers that maximize the
growth of life science clusters.

1. Continue to develop training curricula for biotech manufacturing
technicians and specialists.

2. Develop and intensify training programs for medical device
manufacturing technicians in two-year colleges.

3. Create and develop a workforce development ladder in the life
sciences.

4. Establish a life sciences advisory board to develop curriculum
synergies.

5. Develop master of science programs in medical devices with an
emphasis on applied research.

6-8. Develop various tax incentives®

9. Infroduce incentives for companies that set up local operations.
10. Develop direct links between medical schools and teaching
hospitals.

11. Establish working relationships between national pharmaceutical
companies and local research institutions.

12. Increase funding of industry-matching research grant programs
targeting the life sciences.

13. Create a database of angel investor networks and life sciences
startups to match interested investors with firms in need of early
stage funding.

14. Partner with nationally established VC firms to establish early-
stage deal flow.

15. Promote local up-and-coming technology companies to VC firms
outside Florida.

16. Develop a policy that promotes incentives for medium-sized
companies, as well as their collaboration with universities and
research institutions.

“Note: Tax incentives include allowing startups to carry losses for ten years, and targeting property owners who provide wet lab space, as well

as companies that invest in locally generated technologies.
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The following “Regional Road Map Recommendations” made by the Milken Institute
related specifically to Southeast Florida, including Palm Beach County.

Regional Road Map Recommendations Summary

Region Focus I: Industry Infrastructure Enhancement Focus Il: Industry Optimization
1. Work with the regional tourism authorities to establish specific 1. Establish a system of regional specialization for workforce
international recruitment programs for medical tourism. programs in pharmaceuticals and biotechnology.
Southeast 5P o ] -
. Promote expanded technology commercialization links. 2. Improve county zoning and regulatory processes to facilitate the
expansion of research- and production-related firms.

While the BDB is engaged in working to implement certain of these
recommendations in Palm Beach County, at the state level, Florida has appointed
Senator Jeremy Ring to coordinate a Biotechnology Competitiveness Task Force to
study how to make Florida competitive with other states for life sciences and
innovation from top to bottom. The Task Force will produce recommendations in
the first part of 2009 that will provide important guidelines for communities looking
to grow life sciences and leverage state support in these efforts.

Key Research Findings

Market Street’s intent in this report was to offer additional information and insight
into Palm Beach County’s dynamics related to life sciences. As was stated, we have
no disagreements with the BDB’s strategies or the County EDO’s efforts related to
life sciences development. However, it is hoped that the comparison of Palm Beach
County with five top U.S. biotech regions will accurately reflect just how far the
County must go to be competitive with communities that are currently at the top of
the list for firms and research institutions conducing location searches for this sector.

The principal “takeaways” of this report largely mirror key issues identified in earlier
components of Palm Beach County’s research process. Nevertheless, it warrants
noting these elements again to further stress the competitive challenges facing the
County as it works to grow its life sciences cluster.
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1) HIGHER EDUCATIONAL RESEARCH CAPACITY

e Each of the comparison regions has one or more major “tent-pole” research
institution that drives life sciences innovation, commercialization and,
ultimately, job creation in the area.

0 These campuses have been among the leading national higher
educational institutions for life sciences for decades.

0 These tent-pole campuses receive hundreds of millions of dollars in
research funding annually from state and federal sources.

0 These campuses have attracted and retained dozens of high-value
researchers and educators.

0 These campuses have attracted a universe of complementary
elements such as incubators; venture capital firms; industry
organizations; and others to further facilitate life sciences growth and
development.

2.) SPECIALIZED TALENT DEVELOPMENT

e Asevidenced by the number of PhDs awarded in Palm Beach County and the
competitor areas, the five profiled life sciences regions generate dozens (often
hundreds) of trained, highly-skilled life sciences doctoral graduates annually.

0 These graduates both feed the existing public and private research
institutions and companies in the area, and also serve to attract
additional enterprises.

0 The presence of multiple doctoral programs in life sciences leads to
the development of specialized talent niches that provide further
resources for development and attraction of firms in biotech sub-
sectors.

e The presence in the comparison regions of numerous research and teaching
hospitals provides the communities with a ready pool of future life sciences
professionals, physicians, and clinical-trial practitioners and administrators.

e Many of the comparison regions have programs such as Biotech Partners in
the SF Bay Area (introduces underrepresented students to biotech) and the
San Diego Biotechnology Education Consortium (enables education
community to work better together to serve training and staffing needs) that
serve critical roles in expanding the pool of potential life sciences workers and
connecting qualified workers with available positions in the public and
private sectors.
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3.) AVAILABILITY OF CAPITAL

In addition to funding secured from the federal National Institutes of Health,
the comparison regions can access an array of state and local grants programs
to seed research and development efforts and facilitate commercialization
processes.

0 An example is the University of California Discovery Grants program
profiled in this report that leverages university-system and state
funding to provide assistance to early-stage companies in the life
sciences and other industries.

0 Local programs such as LifeTech Boston that connects local
companies to various sources of available capital also help to x

As evidenced by levels of venture investment in the comparison areas that
dwarf not only Palm Beach County, but the entire State of Florida, the top
U.S. life sciences regions and states are magnets for billions of dollars in
capital from leading venture firms and investors.

0 This ready supply of funding helps sustain firms involved in the
highly capital-intensive drug-discovery and development process
where multiple drugs are often in the approval pipeline with very few
ultimately coming to market.

4.) SUPPORTIVE INFRASTRUCTURE

Oftentimes, the “glue” that binds a growing cluster together is the
organizations and entities that support the institutions and individuals
engaged in cutting-edge research and technology commercialization. Strong
supportive infrastructure for life sciences is found in all of the comparison
regions.

0 An example cited earlier in this report is the BayBio Institute, a non-
profit 501(c)(3) charitable organization which focuses on peer
networks, best practices discussions within these networks,
entrepreneurship, workforce development, and science education in
Boston’s life sciences community.

0 Another example is the aforementioned UCSD CONNECT, a regional
program that provides various resources to life science and high-
technology entrepreneurs including access to capital; entrepreneur
education and networking; and public policy support. CONNECT
also offers over 300 events and programs per year that help build a
sense of community among San Diego’s life sciences professionals.
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CONCLUSION

Clearly, comparing Palm Beach County against such strong and established life
sciences regions has “stacked the deck” to a certain degree in terms of assessing the
County’s competitiveness for this business sector. Even so, the reality of the
biotechnology/ life sciences sector is that the great majority of employment truly is
clustered in a very few top regions. In order to “crack this lineup,” Palm Beach
County will need to significantly enhance its research and development, employment
and supportive infrastructure related to life sciences. While possible, this process will
take years — even decades — to fulfill. Slow, steady, committed and smart investment
in both the physical and human resources necessary to be competitive should be the
order of the day in Palm Beach County.

What the County must create is a formalized SYSTEM for life sciences development.
This system (a component of all successful life sciences clusters) will be inclusive of
universities, hospitals, industry organizations, capital and resource providers,
research institutions, training providers, government regulators, legal firms
specializing in IP, and others.

Indeed, one of the principal lessons learned from this report’s analysis of five top
U.S. life sciences regions is the truly staggering amount of capacity they have related
to all facets of biotech development. Both regional and state-level institutions and
entities have been developed, funded and maintained to facilitate “bench to bedside”
research commercialization and enterprise-creation in these five areas, leading to the
development of thousands of local high-paying jobs. Palm Beach County has the
seeds of a growing research climate planted through the successful recruitment of
Scripps Florida and Max Planck, but the universe of supportive programs, processes
and organizations in the County has yet to materialize. This reality has led some life
sciences professionals in the County to reflect that they are “on an island” rather than
embedded in a growing cluster.

Indeed, Palm Beach County today is an “outsider” related to the top U.S. life science
regions in the “big leagues” of this sector. To join this league will likely take decades
of diligent work and investment and much patience and persistence.

In the Action Plan culminating this research process, Market Street will recommend
what the role of the Economic Council of Palm Beach County must be to help
facilitate growth in life sciences in addition to the full breadth of economic
opportunities in the County.
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BayBio
http://www.baybio.org/
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Scott, Cheryl. “Beantown/Genetown and Beyond: Biotechnology in Massachusetts.”
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BioTeach
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Biotech Partners
http://www.biotechpartners.org
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http:/ /www.cirm.ca.gov/

City of Boston Economic Development
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http://www.bostonpic.org/programs/citylab-academy

Deloitte Touche Tohmatsu
Comito, James. “Borderless Biotechnology.” Deloitte Touche Tohmatsu. 2002.

Forward Ventures
San Diego Biotechnology Cluster: Lessons Learned
http://chembheritage.org/events/biotecho?y/royston.pdf

LifeTech Boston
www.lifetechboston.com

Location New Jersey
http://www.locationnj.com

Nebraska EPSCoR
Building a Successful Biotechnology Cluster — San Diego and BIOCOM
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Massachusetts Biotechnology Council
www.massbio.org

Massachusetts Biotechnology Educational Resource Center
http://www.massbioed.org/uploads/college_program_documents/one_page_summa
ry_of_cla_jan_2008_gv_version.doc

Massachusetts Life Sciences Center
http://www.masslifesciences.com/

New Jersey Economic Development Authority
http://www.njeda.com/

Research Triangle Park
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http://www.rtp.org/files/Fact%2o0Sheets/rtp_history.pdf

San Diego Biotechnology Education Consortium
http:/ /www.sdbiotechcareers.org

San Francisco Center of Economic Development
www.sfced.org/

State of New Jersey
http://www.nj.gov/njbusiness/njadvantage/initiatives/approved/20071030_o4edison
.shtml

Technology Centre of New Jersey
http://www.njtechcentre.com/pr_o42505.asp

Today @UCI

"$300 Million UC San Diego-UC Irvine research initiative to guide innovation in
telecommunications and information technology.” Today @ UCI. 7 December 200o0.
http://www.today.uci.edu/news/release_detail.asp’key=894

UC Discovery Grant

Levine, Daniel. “The UC Discovery Grant.” San Francisco Business Times. 7
February 2003.

http://ucdiscoverygrant.org/news/press/2_7_o3.htm

UCSD: CONNECT
http://www.connect.org/
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UCSF - Mission Bay
http://pub.ucsf.edu/missionbay/history/biotech.php

Voice of San Diego

Bennett, Darryn. “How San Diego Biotech Started and Where It's Going."”
Voiceofsandiego.org. 4 August 2008.
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