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Executive Summary
More than 40 years ago, Greater Oklahoma City business and community leaders made a commitment to
build a regional world-class medical center. Today, that vision has largely been achieved. Oklahoma
City’s medical complex is composed of multiple hospitals and research institutions including the
University of Oklahoma Health Sciences Center (OUHSC), the Oklahoma Medical Research Foundation
(OMRF), the Dean McGee Eye Institute, Hough Ear Institute, Children’s Hospital, University Hospital,
the Veterans Administration (VA) Hospital, and multiple health care and community service
organizations. The Oklahoma Health Center covers 300 acres and employs 12,500 people, making it one
of the largest concentrations of employment in the state.1 It represents a $2.5 billion capital investment
that now contributes $1.8 billion annually to the regional economy.2
In the mid-1980s, these same leaders recognized the economic benefits that could be realized by
encouraging the growth of biomedical companies in proximity to the medical complex and proposed the
development of an adjacent research park. Development of the Presbyterian Health Foundation (PHF)
Research Park began in 1986, with the first tenant, Urocor, locating in the park in 1994. Since that time,
the Park has continued to grow. Today, PHF Research Park houses 21 bioscience companies and research
and technology organizations employing 750 people. Five buildings provide 550,000 square feet of wetlaboratory and office space.
At the same time, the region’s public and private leaders continued to invest in research aimed at
supporting the agricultural sector, an historical mainstay of Oklahoma’s economy. As a result of these
investments, institutions in the Greater Oklahoma City region3, including Oklahoma State University
(OSU), the University of Oklahoma (OU), and the Samuel Roberts Noble Foundation (Noble
Foundation), have developed impressive strengths in agricultural biosciences, particularly in the areas of
animal and plant sciences. Both OSU and OU have established emerging centers of bioscience excellence
such as the Advanced Center for Genome Technology at OU and the Oklahoma Food and Agricultural
Products Research and Technology Center at OSU. The Noble Foundation is the largest private
foundation in the United States conducting plant science and agricultural research.
Today, these leaders have again come together, under the leadership of the Greater Oklahoma City
Chamber, to develop a vision for the region’s bioscience future and a roadmap outlining strategies and
actions for achieving it. The Vision for the region’s bioscience future is as follows:
The Greater Oklahoma City bioscience sector is a key driver for the region’s economy,
providing a high rate of return measured in high-wage jobs, high-quality health care, and
career opportunities for the region’s talent base. The region is recognized internationally
for the strengths of its research institutions in select areas of human and plant and animal
sciences, and as a place where agile entrepreneurs continually demonstrate how to turn
ideas into well-capitalized firms that are among the leaders in their industry segments.
1

Source: Oklahoma Health Center, www.okhealthcenter.com.
OUHSC Presentation, “Smart Growth: Economic Development for the 21st Century.”
3
For the purposes of this initiative, the Greater Oklahoma City region includes not only the Oklahoma City
metropolitan area with its large biomedical base, but extends south from Stillwater along the I-35 corridor to
Ardmore. This definition was used because the region’s leaders wanted to understand and capture fully the entire
breadth of the bioscience sector; 99 percent of the state’s academic life science R&D is found in this region.
2
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This Vision and Roadmap was developed with guidance and input from the region’s research institutions,
bioscience companies, and other public and private leaders throughout the region. (See Appendix A for a
list of members of the Regional Bioscience Strategy Steering Committee.) The Chamber engaged
Battelle’s Technology Partnership Practice to assist in formulating this Roadmap. The Battelle project
team collected and analyzed data on Greater Oklahoma City’s bioscience research and industry base;
assessed the region’s
Figure ES-1: Project Methodology
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Figure ES-1 displays the
project methodology. Following is a summary of the key findings from the analyses, interviews with key
stakeholders, and focus group discussions.

KEY FINDINGS
The bioscience sector4 is a significant driver of Greater Oklahoma City’s regional economy. The
Greater Oklahoma City region’s bioscience industry employs approximately 30,000 people across more
than 200 establishments. The vast majority of this employment (96.5 percent) is in the hospital and
laboratory subsector. This is due to the presence of major healthcare providers in the Greater Oklahoma
City region that play an integral part in advancing the bioscience industry. OUHSC employs
approximately 3,200 people.5 Other major industry drivers include non-commercial-oriented research
institutions such as OMRF, which employs approximately 650, and the Noble Foundation, which
employs more than 300.6 This subsector also includes diagnostic medical laboratories such as Lab Corp,
the Oklahoma Blood Institute, and Inoveon.
4

For the purposes of this initiative, the Greater Oklahoma City region includes not only the Oklahoma City
metropolitan area with its large biomedical base, but extends south from Stillwater along the I-35 corridor to
Ardmore. This definition was used because the region’s leaders wanted to understand and capture fully the entire
breadth of the bioscience sector in the region.
5
Greater Oklahoma Chamber of Commerce Web site, www.okcchamber.com, May 12, 2005.
6
The bioscience employment figure most likely does not include Noble Foundation employees as the Foundation
would not be included in any of the industry classifications used in this analysis.
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When the hospital and laboratory
subsector is excluded, the remaining
bioscience industry base in the Greater
Oklahoma City region constitutes a
small, emerging industry cluster. This
suggests that the Greater Oklahoma City
region has not yet fully been able to tap
into the significant regional biomedical
asset base to grow the bioscience
industry. In the first quarter of 2004, the
non-hospital bioscience industry in the
Greater Oklahoma City region had an
employment base of 1,112 across
47 establishments.

Greater Oklahoma City Regional Bioscience Industry Cluster
2004
Employment

Employment
Growth
2001-2004

Bioscience

30,686

28.7%

Hospitals and Labs

29,574

31.5%

Research and Testing

355

-5.9%

Medical Equipment and Devices

316

-28.6%

Drug and Pharmaceuticals

283

-30.4%

Ag Feedstock and Chemicals

158

30.5%

Source: Battelle calculations based on ES-202 data from the
Oklahoma Department of Commerce and the Minnesota Implan
Group, 2001-2004

Following the general national trend, the Greater Oklahoma City region experienced a decline in
bioscience jobs between 2001 and 2004. Unfortunately, the Greater Oklahoma City Region lost a larger
share of non-hospital bioscience employment compared to the nation. The US experienced employment
losses of 2.0 percent while the region loss 17.5 percent of non-hospital bioscience employment. This may
be due, in part, to several acquisitions – notably by Genzyme and Lab Corps – that resulted in job losses
due to consolidations. In addition, the rate of change of bioscience employment in the Greater Oklahoma
City Region overstates the absolute change in employment due to the small size of the employment base.
The 17.5 percent decline in bioscience employment is seemingly large when compared to the US rate of
employment loss, but, in fact, the eleven county region lost only 238 employees between 2001 and 2004.
That means that the Greater Oklahoma
City lost an average of just under 80
G reater Oklahoma M SA Bioscience Average Annual W ages
per Em ployee 2003*
employees annually during this time
period.
Drugs & Pharm aceuticals
$47,379
Compared with other major regional
industries, the biosciences are one of
the highest-paying industries in the
Greater Oklahoma City region. The
overall bioscience industry in the
Greater Oklahoma City region
contributed $879.2 million in wages to
the local economy in 2003. Total
bioscience wages account for
6.3 percent of total private sector wages.
The average annual wage per employee
for each of the bioscience subsectors
exceeds the $29,400 total private sector
annual wage for the Greater Oklahoma
City region. Drugs and pharmaceuticals,
medical devices and equipment, and
research and testing each pay average

M edical Devices

$46,074

Biosciences (non-hospital)

$44,660

Research & Testing

$44,810

Professional, Scientific, and Technical Services

$42,516

Manufacturing

$40,290

Finance & Insurance

$38,351

Information

$37,632

US Total Private Sector

$37,508

W holesale Trade

$37,282

Hospitals & Labs

$35,578

Agricultural Feedstock & Chem icals

$34,068

Transportation & Utilities

$30,900

Construction

$30,844

Agriculture

$23,285

O K State Total Private Sector

$29,264

* Source: Battelle calculations based on ES-202 data from
the Oklahom a Departm ent of Comm erce, the M innesota
Im plan Group and the US Bureau of Labor Statistics.
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annual wages that exceed private sector annual wages by at least $15,000 per year. The drugs and
pharmaceutical subsector is an especially high-paying bioscience subsector, with an average annual wage
per employee of $47,379, or $17,000 more per year than the overall private sector.
A rapidly growing bioscience research base, with excellence in key areas of the biosciences. The region
received $79.6 million in National Institutes of Health (NIH) awards, considered the “gold standard” of
bioscience funding, in 2004. This reflects a doubling of NIH awards since 1999 when the region received
$37.9 million, growing at a rate that was significantly greater than NIH growth at the national level. Total
NIH awards grew by 78 percent nationally during this time period. Since 1998, OMRF’s NIH funding has
grown at an annual rate of more than 23 percent, outpacing every major medical research institute in the
country with the exception of one.7 OU’s8 NIH funding doubled during this time period, growing from
$24.6 million to $50 million.
Not only is the bioscience research and development (R&D) base growing, but business and research
leaders interviewed by Battelle agreed that Oklahoma’s research institutions are conducting very high
quality research. This quality research is reflected in the national rankings. The Dean McGee Eye
Institute, which includes OUHSC’s Ophthalmology Department, ranked sixth nationally in NIH awards in
2003; the Microbiology/Immunology/Virology Department ranked ninth nationally.

Despite the significant increase in NIH funding in recent years, Greater Oklahoma City still
significantly lags some of its peer and competitor regions in bioscience R&D funding. Total
academic life-science R&D funding in the region totaled $129 million in FY 2002. St. Louis received
more than five times this amount, and Birmingham and Dallas received more than three times this
amount. On a per capita basis, however, the region’s life science R&D base ranks third among the
benchmarks, lagging only Birmingham and St. Louis (Figure ES-2).
Figure ES-2 : Academic R&D Per Capita by Life Science Discipline in Oklahoma City and the Benchmarks,
FY 2002

$300
Other Life Sciences
Medical Sciences

$250

Biological Sciences
Agricultural Sciences

$200

$150

$100

$50

$Birmingham

St.
Louis

OKLAHOMA
CITY

Dallas

Louisville

Kansas
City

Source: NSF and Battelle calculations

7
8

OMRF Press Release, October 14, 2004.
Data include both OUHSC and OU-Norman.
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The Greater Oklahoma City region has a notable base of bioscience research, both in human
biomedicine and in agricultural bioscience, with strong programs in plant and animal sciences. There
are notable established and emerging centers of excellence in bioscience within the region and, in some
instances, R&D expertise is resulting in a small but growing cluster of commercial bioscience companies.
Key areas in which the region has a large cluster of researchers, grants, and publications include the
following:

Biomedical Strengths

Agriculture-Related Strengths

•

Behavioral and neurosciences

•

Agricultural production/agronomy

•

Cardiovascular research

•

Animal sciences and livestock

•

Immunology and autoimmune disorders

•

Food quality and nutrition

•

Microbiology and infectious diseases

•

Plant/crop sciences and genetics

•

Vision research

ASSESSING GREATER OKLAHOMA CITY’S COMPETITIVE POSITION IN THE
BIOSCIENCES
It is clear that the Greater Oklahoma City region has a strong base on which to
The Benchmarks
continue to build its bioscience economy. But, this region is not the only region
Birmingham
seeking to grow its bioscience sector. States and regions across the United States
Dallas
are investing significant resources in the biosciences. To answer the question of
Kansas City
where Greater Oklahoma City stands in the biosciences, Battelle benchmarked the
Louisville
region against others that have either an established or emerging bioscience sector
St. Louis
or are trying to develop a bioscience sector. Battelle benchmarked the region
Saskatoon
against the following six metropolitan areas, selected by the steering committee,
that share common characteristics with Greater Oklahoma City: Birmingham, Alabama; Dallas, Texas;
Kansas City, Kansas and Missouri; Louisville, Kentucky; St. Louis, Missouri and Illinois; and Saskatoon,
Saskatchewan, Canada.
The benchmarking analysis revealed that the Greater Oklahoma City region compares favorably to the
benchmarks in terms of the infrastructure that is available to support the start-up and growth of
bioscience companies. The programs operated by the Oklahoma Center for the Advancement of Science
and Technology (OCAST) and i2E are similar to the best practice examples from the benchmarks. One
area in which the region has a competitive advantage is in space and facilities. The region has a welldeveloped research park located close to its medical center, another research park under development in
Stillwater, and a research campus in Norman that contains two multi-tenant buildings. PHF provides
assistance to start-up companies and incubator facilities are available at the Meridian Technology Center
for Business Development in Stillwater and at the emerging Technology entrepreneurial center (eTec) in
Norman. Research parks in most of the benchmarks are only in the early stages of development and are
being developed on an in-fill basis.
Encouraging and facilitating the commercialization of university-developed technologies is a challenge
for the benchmark regions as it is for the Greater Oklahoma City region. The benchmarks also continue to
struggle to build local venture-capital markets and to ensure an availability of pre-seed and seed capital.
The one area in which the region lags several of the benchmarks is in the size of the bioscience R&D
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base. Table ES-1 summarizes the findings from the benchmarks and assesses the region’s competitive
position.
Table ES-1: Summary of Benchmark Findings and Assessment of the Greater Oklahoma City Region’s
Situation
Key Issue Area
Leadership

Bioscience focus

R&D base

Tech transfer/
commercialization

Pre-seed/seed and
venture capital

Talent

Space and facilities

Business
environment

Situation in Greater Oklahoma City
Region

Benchmark Findings
Bioscience cluster organizations are
widely in place, serving to steer strategy
and providing opportunity for networking
Several regions are targeting bioscience
at the technology platform or end-market
level
Several are also targeting ag/plant biotech
Of the benchmarks, only Texas and
Kentucky have made significant
investments in R&D capacity, but Kansas
seems poised to follow
Not an area of great success among the
benchmarks, but several are moving
aggressively, especially St. Louis
With exception of Birmingham, all the
regions have active pre-seed funds of
some kind. All still having trouble building
local capacity for later-stage funding,
despite range of tactics
University entrepreneurial centers are
moving from research into practice—
flowing students into business planning for
research partners and university’s own
licensing projects
Best-in-class research park is Innovation
Place. Wet-laboratory incubator capacity
led by St. Louis, with significant space in
Birmingham and Saskatoon
Seed capital credits have been poorly
utilized. Saskatoon integrates generous
R&D credits with large matching funds

No single voice for the bioscience sector

Core competency assessment will identify
analogous areas, but it is clear that there is
competition in ag/plant biosciences
$500 million bonding for higher education
passed by Legislature in 2005. Request for
$100 million to create research endowment
was not enacted
Greater Oklahoma City faces issues very
similar to other regions
Technology Transfer Alliance may help
address
Proposal for seed fund not enacted
Lack of local venture funds despite
Oklahoma Capital Investment Board (OCIB)
and tax credits provided to investors
Opportunities exist to link OU and OSU
students seeking master’s degrees in
business administration to assist start-up
companies
Greater Oklahoma City has competitive
advantage with PHF Research Park,
Oklahoma Technology and Research Park
(OTRP), and OU Research Campus and its
space for start-up companies
Oklahoma’s OCIB was one of the earliest
“fund of funds” backed by contingent tax
credits that is now being adopted in many
other states

RECOMMENDATIONS
The Greater Oklahoma City region should build its bioscience base by focusing on its unique assets and
capabilities. These include its research institutions, base of bioscience companies, and the various
organizations such as the PHF and OCAST that have long supported the growth of this sector. It is
recommended that the Greater Oklahoma City region accelerate the growth of its bioscience economy by
•

Investing strategically to build targeted bioscience technology platforms
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•

Building on strengths and successes

•

Creating collaborative partnerships among research institutions and between research institutions and
industry

•

Creating a positive bioscience environment that will attract researchers, entrepreneurs, and capital

•

Increasing awareness of the region’s bioscience excellence within the state and the nation.

Strategically Invest in Bioscience Technology Platforms
Many regions, states, and countries are seeking to develop their bioscience economies. Key to Greater
Oklahoma City’s success will be investing in niche areas in which the region has competitive advantages.
Such niche areas are those in which the region has
•

Existing research focus strengths

•

Bases of commercial activity emerging or
established within the region, or a genuine
opportunity to create a base in the near future

•

Criteria for Selecting Technology Platforms for
Development

•
•

Distinct opportunities to leverage the Greater
Oklahoma City region’s comparative
advantages to create competitive marketplace
advantages

•
•
•

Builds on existing strengths
Has a base of related emerging or
established commercial activity
Provides opportunity to leverage region’s
comparative advantages
Has significant product market potential
Links or reinforces other strengths

•

Significant product market potential

•

Links to, or reinforcements of, other bioscience
strengths and core research competencies, thereby helping to enhance other fields as a platform
expands.

Based on these criteria, five biomedical technology development platforms and one agricultural science
technology platform are identified for near-term development, focus, and investment in the Greater
Oklahoma City region. They include as follows:
•

•

Autoimmune Disease and Immunology—
Immunology in general is a well-funded focal
area of research, particularly within OMRF and
OUHSC. The biomedical scientists in the
Greater Oklahoma City region have clearly
identifiable strengths in multiple applications of
immunology ranging from basic sciences to
cancer immunology and autoimmune diseases.

Recommended Platforms for Bioscience
Development in the Greater Oklahoma City Region

•
•
•
•
•

Autoimmune Disease and Immunology
Cardiology and Cardiovascular Research
Glycobiology and Glycomics
Infectious Disease Microbiology
Plant Genomics and Transgenics for Crop
and Forage Improvement
Vision Research and Ophthalmic
Neuroscience

•
Cardiology and Cardiovascular Research—
Vascular biology is a principal strength of this
platform within the Greater Oklahoma City
region. Considerable progress has been made at OMRF and OUHSC in terms of advanced therapies
for stroke and in applications related to angiogenesis. There is also notable cardiology expertise
focused on cardiac arrhythmia, and the international reputation of OUHSC in research and clinical
care of cardiac arrhythmia results in the treatment of many of the rarest and most intractable cases.
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Research and clinical practice around arrhythmia show promise in developing medical devices (such
as catheters), instruments, diagnostic devices, and biological therapeutics.
•

Glycobiology and Glycomics—The concentration of expertise in glycobiology at the OUHSC and
OMRF presents a substantial opportunity for cementing a leadership position in one of the most
promising, expanding areas of bioscience. MIT Technology Review has named glycomics as one of 10
highly significant emerging technologies,9 while New Scientist notes that “glycomics could fuel a
revolution in biology to rival that of the human genome.”10 The glycobiology expertise contained in
the Greater Oklahoma City region has already resulted in the formation of multiple companies from
local university and research institute R&D, including the formation of Novazyme (now Genzyme).

•

Infectious Disease Microbiology—Microbiology with applications to human biomedicine is a clear
strength at OUHSC, which ranks ninth in the nation in terms of NIH funding in the area of
microbiology and immunology. With $13.5 million in NIH funds, this field of scientific inquiry has
the largest base of research funding of OUHSC departments. Within OUHSC, there are clear
strengths focused on microbiology and the study of infectious diseases. Research programs in the
Greater Oklahoma City region show distinct promise in developing new and improved antibiotics and
for developing vaccines and diagnostic products. Several complementary fields of inquiry serve to
reinforce the infectious disease strengths of OUHSC; specifically, relevant work in infectious diseases
is occurring at OMRF and in zoonotic diseases at OSU.

•

Plant Genomics and Transgenics for Crop and Forage Improvement—Plant sciences, and
particularly genetic analysis and manipulation of plants, is a clear Oklahoma strength that extends
across multiple institutions and the region. The Noble Foundation has deep resources and expertise in
functional genomics and transgenics, coupled with an integrated system for translational work to
bring new cultivars to the field and an integrated system of resources and personnel to conduct the
necessary field and animal trials. Noble and OU are working well together in whole plant genome
sequencing, taking advantage of the University’s world-class sequencing expertise and infrastructure.
It is also particularly notable that both the Noble Foundation and OSU share a strong emphasis on the
same research targets (alfalfa, legumes, and forage crops), and considerable opportunity exists for
greater collaboration between these research groups. As individual institutions, OSU, OU, and Noble
have much to contribute in plant science genomics and transgenics; but, taken together as an
integrated platform whereby the Greater Oklahoma City region’s institutions collaborate, the whole
will be greater than the sum of its parts.

•

Vision Research and Ophthalmic Neuroscience—As home to the Dean McGee Eye Institute,
Oklahoma City has a distinctive position in ophthalmology research and associated areas of
neuroscience. Perhaps one of the most impressive aspects of the Eye Institute is how quickly it has
grown into one of the leading research programs in the nation. Those interviewed at the Eye Institute
noted that, as recently as 1995, Oklahoma City was not “on the radar screen” as a major center for
vision work (it ranked 65th in NIH funding). Today, however, the Institute stands as a clear testimony
that a leadership dedicated to excellence and growth can develop a world-class reputation in an
important bioscience field in the Greater Oklahoma City region.

The six platforms described above represent the base from which a significant R&D, business base, and
bioscience economy may be built. They each draw upon the Greater Oklahoma City region’s institutional
9

MIT Technology Review, February 2003, 10 Emerging Technologies That Will Change The World: Glycomics.
New Scientist, October 26, 2002, Sugar Rush, Volume 176 issue 2366.
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expertise in multiple fields, which is crucial because multidisciplinary research is increasingly gaining
importance in driving new study areas, technologies, and commercializable innovations and discoveries.
The assembly of multidisciplinary platforms is also likely to increase the opportunity for winning federal
agency grants. Five of the bioscience technology platforms are specific to the Oklahoma City MSA, while
the sixth (Plant Genomics) is of regional significance.

Build on Strengths and Successes
The State of Oklahoma and the Greater Oklahoma City region have developed an infrastructure of
support for technology-based businesses during the last two decades. Both OCAST and i2E are
considered “model” programs nationally. The region has also developed a strong technology
infrastructure that includes successful research parks and incubators and strong economic development
organizations in Greater Oklahoma City, Stillwater, Norman, and Ardmore. The region is thus in a strong
position to move forward in achieving its bioscience vision. Whenever possible, these organizations and
successful programs should be tapped to address the needs identified in this Roadmap.

Create Collaborative Partnerships
Accelerating significantly the growth of Greater Oklahoma City’s bioscience economy will require that
the region’s research institutions work in partnership with bioscience companies and with each other. The
bioscience sector stands out from other technology sectors in the close relationship that exists between the
research and industry enterprises. Major new products and innovations in the biosciences are frequently
related to basic research discoveries, while in other technology sectors the links are less direct. As a
result, bioscience companies seek close interactions with academic researchers. Major university and
nonprofit research institutions are not only the key to basic research discoveries that can generate product
leads for bioscience companies, but more importantly create an environment in which bioscience
companies can flourish. Multidisciplinary and cross-institutional linkages will be required to achieve the
research excellence that will be needed to develop the technology platforms. Such linkages can be
facilitated by taking advantage of OneNet, Oklahoma’s telecommunications and information network.
In addition, there may be the potential for other Oklahoma communities to increase their scientific base in
a support role/and or primary role to this industry cluster. For example, strategic alliances between
OUHSC in Oklahoma City and Tulsa can be enhanced with their common mission in cancer, diabetes,
and clinical research, all areas of focal research emphasis. There could also be similar synergies for OSU,
the University of Tulsa, OCU or other institutions in the scientific arena and/or business development
synergistic applications.

Create a Positive Bioscience Environment
Many of the issues raised by the bioscience community during the process of developing this Roadmap
face any region trying to build a bioscience sector. Until a region achieves a critical mass of companies, it
will be difficult to attract venture capital funds willing to invest in bioscience companies, the number of
service providers experienced in working with bioscience companies will be limited, and the talent pool
of experienced bioscience managers and senior personnel will be small. Various actions are proposed in
this Roadmap to address these needs in the short term; but, over the long-term, the most effective way of
addressing them is to create an environment that will attract researchers, entrepreneurs, and capital. In
effect, this is the strategy that the Greater Oklahoma City has been following for the past two decades.
The region’s research institutions have been able to attract top-quality researchers because they provide
them with high-quality space, facilities, and equipment. Entrepreneurs have been able to start and grow
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companies often because of the assistance provided by programs such i2E and the Meridian Technology
Center and because wet-laboratory space is available at reasonable costs. Companies have chosen to
locate their operations in the region because of the availability of space in attractive research parks
located close to the region’s research institutions. The strategies and actions proposed in this Roadmap are
designed to continue to develop an environment that will make the Greater Oklahoma City region a great
place for bioscience firms.

Increase Awareness of the Bioscience Excellence of the Region
The Greater Oklahoma City region clearly has much to be proud of in terms of its bioscience resources,
yet the region’s assets are not well known outside of the state. In fact, there is limited awareness among
the state’s citizenry of the region’s impressive bioscience base. To attract venture capital dollars and
bioscience talent, the region will have to create an identity for itself in the biosciences and publicize the
exciting bioscience discoveries that are happening in Greater Oklahoma City. Putting Greater Oklahoma
City on the map as a bioscience center will go a long way toward bringing in greater bioscience
investment.
The region’s leadership will also need to educate the business community, legislators, and the general
public about the role that the biosciences can play in building the state and region’s economy and
improving quality of life for its citizens. The community must understand that the investments required to
become a bioscience leader will positively impact it.

STRATEGIES AND ACTIONS
The Greater Oklahoma City region is seeking to create a critical mass of bioscience companies. This will
be accomplished by ensuring that the region has a strong bioscience R&D base that is generating new
discoveries, facilitating their rapid entry into the marketplace, providing support for start-up and emerging
bioscience companies, and creating an environment in which these companies can grow and expand.
Figure ES-3 presents the components of the Greater Oklahoma City’s Bioscience Roadmap that address
each stage of the innovation cycle.
Figure ES-3: Overview of the Greater Oklahoma City’s Bioscience Roadmap

Idea
Generation

Firm Growth/
Expansion

• Adequate funding for higher
education
• Edge Research Endowment

• Oklahoma Bioscience Collaborative
• Enhanced bioscience –oriented

• Bioscience Opportunity Fund

research parks and Incubators
• Branding and marketing campaign
• Bioscience business attraction,
expansion and retention

Commercialization
Firm
Start-Up

• Streamlined tech transfer
• Expanded in-depth
services for bioscience
entrepreneurs

• Seed Fund
• CEO in Residence
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Four strategies are proposed to grow Greater Oklahoma City’s bioscience cluster:
•

Strategy One: Build the region’s bioscience R&D base and encourage rapid commercialization of
bioscience discoveries.

•

Strategy Two: Develop and attract bioscience talent to the region.

•

Strategy Three: Grow a critical mass of bioscience companies by creating an environment in which
such firms can start up, grow, and prosper.

•

Strategy Four: Build a bioscience image and market the region.

Table ES-2 lists the proposed strategies and actions.
Table ES-2: Summary of Proposed Strategies and Actions for Greater Oklahoma City
Strategy

STRATEGY ONE
Build the region’s
bioscience R&D
base and
encourage the
rapid
commercialization
of bioscience
discoveries.

STRATEGY TWO
Develop and
attract bioscience
talent to the
region.
STRATEGY
THREE
Grow a critical
mass of
bioscience
companies by
creating an
environment in
which such firms
can start up,
grow, and
prosper.
STRATEGY FOUR
Build a bioscience
image and market
the region.

Action

Adequately fund Oklahoma’s public higher education system and create and fund the
proposed EDGE Research Endowment.
Create an Oklahoma Bioscience Opportunity Fund.
Continue to build and strengthen university tech transfer and commercialization capacity
of the region’s research institutions
Create a Technology Development Fund
Stimulate research collaborations between research institutions and industry by providing
funding for industry/university partnerships.

Establish an Executive-in-Residence Program and provide incentive packages to attract
successful serial bioscience entrepreneurs to the region.
Increase student awareness of bioscience employment opportunities by expanding
internship programs, holding job fairs, and sponsoring activities that expose graduate and
undergraduate students to the region’s bioscience base.
Undertake a campaign to attract bioscience talent with ties to the region.

Create a bioscience seed fund and work with other states in a regional effort to attract
venture capital.
Undertake an active bioscience business development effort.
Build the technology infrastructure necessary for the region to establish, grow, and recruit
firms through a series of incubators, enhanced bioscience research parks, and
accelerators.
Provide expanded in-depth services to bioscience entrepreneurs.

Form an Oklahoma Bioscience Collaborative.
Implement a branding and marketing campaign and a communications strategy to
educate and inform citizenry, elected officials, and the nation about Greater Oklahoma
City’s bioscience assets.
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It should be noted that while this Roadmap was developed by and for the Greater Oklahoma City region,
a number of the proposed actions including proposals for programs, activities and funding would be
available to businesses and research institutions statewide.

IMPLEMENTATION PLAN
Various members of the bioscience community came together under the leadership of the Greater
Oklahoma City Chamber to develop this Bioscience Roadmap. The Regional Bioscience Steering
Committee included senior officials from all of the region’s research institutions, bioscience
entrepreneurs, leading business and community leaders, service providers, economic development
officials, and representatives of state and local governments. Developing this Roadmap is just the first
step. For this strategy to be successful, numerous groups and organizations must commit to working in
partnership over the long term. Just as business, community, and government leaders put forth a plan to
develop Oklahoma City’s biomedical complex and invested significant dollars to realize that vision,
public and private leaders must be willing to invest significant dollars to accelerate the development of
the region’s bioscience industry cluster, thereby providing high-wage jobs and a higher quality of life for
its citizens.
This implementation plan identifies priority actions, estimates resource requirements and economic
impacts that would result if the proposed actions are implemented fully, outlines key success factors, and
proposes measures of success.

Priority Actions
Among the actions suggested, the following are likely to have the greatest impact over the short term and
should be undertaken immediately.
1. Form an Oklahoma Bioscience Collaborative. This action plan envisions Greater Oklahoma
City research institutions working in close partnership with the larger business community and
state and local governments to make the region a leader in the biosciences. At present, however,
there is no single entity that represents the Greater Oklahoma City region as defined for the
purposes of this Roadmap, nor is there an entity that represents the bioscience community. An
organization is needed to bring the bioscience community together and to take responsibility for
implementing this Roadmap. It is proposed that the Greater Oklahoma City Chamber take
responsibility for organizing the Collaborative.
2. Create a statewide Oklahoma Bioscience Opportunity Fund. The Greater Oklahoma City
region has two needs that must be addressed to significantly grow the region’s bioscience R&D
base. First, resources must be available to allow the region’s research institutions to recruit
funded researchers. Second, state-of-the-art facilities and laboratories must be available to house
these researchers. Over the long term, the Economic Development Generating Excellence
(EDGE) Research Endowment will provide funding to address both of these needs. In the interim,
an Oklahoma Bioscience Opportunity Fund should be created that can provide a flexible source
of money that will enable OUHSC, OU, OSU, OMRF, and the Noble Foundation to continue to
build research excellence in the technology platforms identified in this Roadmap.
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3. Create a privately managed bioscience seed fund and continue to work to attract venture
capital dollars to the Greater Oklahoma City region. Leading bioscience regions share one
characteristic: they are home to a venture capital community that is both oriented toward earlystage financing and committed to local investment. Being able to provide small amounts of earlystage pre-seed and seed capital is critical. There is a consensus that Oklahoma currently lacks
such capital, and this is preventing entrepreneurs from launching new enterprises. Some within
the bioscience community believe this is the single most important barrier to growing the region’s
bioscience industry base. Last year, OCAST proposed creating a bioscience seed capital program
funded with state dollars and matched by private funds. A priority for the Bioscience
Collaborative should be to advocate the creation of a bioscience seed fund.
4. Establish a Chief Executive Officer (CEO) -in-Residence Program. Another important barrier
to the growth of the region’s commercial bioscience industry base is the lack of experienced
serial entrepreneurs. It is proposed that a CEO-in-Residence Program be created at i2E and that
an initial CEO be recruited to mentor start-up companies. Institutions wishing to host a CEO-inResidence would be asked to provide matching support for the CEO position.
5. Provide expanded in-depth services to bioscience entrepreneurs. i2E has a proven track
record in providing commercialization assistance, preparing firms for launch, and helping link
firms to potential investors; but, its resources are limited. i2E should be provided with additional
resources to hire individuals with bioscience expertise that could work with bioscience start-ups
as they move along the road to commercialization.
6. Develop and implement an industry-led branding, marketing, and communications
strategy. A key element of implementing this Roadmap will be to educate and inform the
region’s leaders and citizenry about the biosciences and their contribution to the regional
economy. A strategy should be developed and implemented to build local awareness of the
strengths of the Greater Oklahoma City region in the biosciences and the benefits to be derived
from developing the region’s bioscience sector. The Bioscience Collaborative should take
responsibility for keeping citizens informed about the region’s bioscience efforts, relaying stories
of success, and charting progress and results. Plans for a branding and marketing campaign
should also be developed.

Resource Requirements
The annual cost of undertaking the actions proposed in this Roadmap would be approximately $170
million in year one, increasing to $185 million in year five. One-time costs that include investment in
research parks and one new incubator facility total approximately $55 million to $57 million.
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Economic Outcomes and Impacts
If the actions in this Roadmap are fully implemented, it is estimated that the bioscience sector will be a
key driver of the region’s economy creating nearly 7,700 jobs in the next 10 years.11 Specific anticipated
impacts include:
•

The Greater Oklahoma City regional bioscience industry can conservatively grow by an additional
89 firms over the next 10 years, composed of 84 technology-based start-ups and five companies
attracted to the region to collaborate with the region’s research institutions.

•

Employment in the region’s bioscience industry can grow over the next 10 years by more than
3,010 jobs. This includes nearly 1,370 new jobs within the region’s bioscience research institutions as
well as more than 1,640 jobs in new bioscience-based start-up firms and company relocations to the
region. In turn, this direct bioscience employment will have a multiplier effect accounting for
approximately 4,680 additional jobs in all sectors of the regional economy.

•

This increase in bioscience-related R&D, combined with the improvements in the supporting
entrepreneurial infrastructure, will lead these new regional bioscience firms to generate, over only a
10-year period, annual sales that reach more than $27 million by year five, more than $280 million in
year 10, with a cumulative total of more than $425 million over 10 years

Measures of Success
It is recommended that the following performance measures12 be used to gauge success and progress in
implementing the Greater Oklahoma City region’s Bioscience Roadmap:
•

Grow the region’s academic bioscience R&D base at a rate equal to or greater than the national
average growth rate during the next 5 years

•

Increase NIH funding from $79 million in 2004 to more than $120 million by 2010

•

Create at least 25 well-funded, start-up companies between 2005 and 2010

•

Achieve five liquidity events by 2010

•

Attract at least one bioscience anchor (federal center or institute, company, research institution) to the
region by 2010

•

Increase employment in the commercial bioscience industry sectors by 50 percent (approximately 550
jobs) by 2010

•

Attract $100 million of venture capital to the region between 2005 and 2010.

11

This estimate includes direct employment of researchers, technical staff, and business development staff within
universities and research institutions and employment in bioscience companies that will result from the investments
proposed in this roadmap. For a description of the methodology and data sources used, please see p. 80 – 82.
12
Please note that these performance goals will only be achieved if the level of investment proposed in this
Roadmap are made.

xx

Greater Oklahoma City’s Bioscience Roadmap

CONCLUSION
During the past several decades, the public and private sectors in the Greater Oklahoma City region have
invested significant resources to grow the region’s biomedical complex and to develop its plant and life
science R&D base. This has positioned Greater Oklahoma City to take advantages of the strides that have
been and are being made in the biosciences. But, taking advantage of this opportunity will require that the
public and private sectors commit to continuing to invest in creating bioscience R&D capacity and in
facilitating the movement of research discoveries into the market place.
Success in implementing this Roadmap will depend on the following key factors:
•

The commitment of key stakeholders—the research community, the business community, and state
and local government—to implementing the strategy and providing the financial support required to
support it. The Oklahoma Health Center represents a $2.5 billion capital investment. Fully
implementing this Roadmap will require a similar level of resources during the next decade.

•

The agreement of the region’s research institutions to work in partnership to develop research
excellence in the technology platform areas. Each of Greater Oklahoma City’s research institutions
has developed strengths in key bioscience areas; but, the areas that offer the most opportunity for
development are those in which the various institutions can work collaboratively, bringing
complementary strengths to address key bioscience needs.

•

The willingness of Greater Oklahoma City’s leadership and citizenry to enthusiastically endorse the
vision set forth in this Roadmap and to take risks knowing that there will be failures. Just as many
holes must be drilled to find oil, many start-up companies must be created in the region to develop a
critical mass of successful bioscience companies.

•

The willingness of the State of Oklahoma to support this initiative. To be competitive, the State of
Oklahoma must step up to the plate and agree to fund its higher education system at adequate levels
and invest in bioscience R&D and economic development initiatives aimed at helping companies
throughout the state to commercialize new discoveries.

•

Recognition by both public and private sector leaders that this is a long-term commitment. It will
likely take another 10 to 15 years of sustained investment and support to make the bioscience industry
sector a key driver of the region’s and state’s economy.

The 21st century is being viewed by many as the “Bio Century.” Advances in the biosciences probably
will revolutionize the economy of the coming decade, as telecommunications and computer technology
did in the prior decade. Looking forward, the biosciences offer enormous potential for linking basic
research innovations with new market opportunities. The Greater Oklahoma City region can seize the
opportunity presented by the biosciences and build an industry that not only will benefit economic
development but also improve the health and well-being of Oklahoma’s citizens.
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Introduction
More than 40 years ago, Greater Oklahoma City business and community leaders made a commitment to
build a regional world-class medical center. Today, that vision has largely been achieved. Oklahoma
City’s medical complex is composed of multiple hospitals and research institutions including the
University of Oklahoma Health Sciences Center (OUHSC), the Oklahoma Medical Research Foundation
(OMRF), the Dean McGee Eye Institute, Hough Ear Institute, Children’s Hospital, University Hospital,
the Veterans Administration (VA) Hospital and multiple health care and community service
organizations. The Oklahoma Health Center covers 300 acres and employs 12,500 people, making it one
of the largest concentration of employment in the state.13 It represents a $2.5 billion capital investment
that now contributes $1.8 billion annually to the regional economy.14
In the mid-1980s, these same leaders recognized the economic benefits that could be realized by
encouraging the growth of biomedical companies in proximity to the medical complex and proposed the
development of an adjacent research park. Development of the Presbyterian Health Foundation (PHF)
Research Park began in 1986, with the first tenant, Urocor, locating in the park in 1994. Since that time,
the Park has continued to grow. Today, PHF Research Park houses 21 bioscience companies and research
and technology organizations employing 750 people. Five buildings provide 550,000 square feet of wet
laboratory and office space.
At the same time, the region’s public and private leaders continued to invest in research aimed at
supporting the agricultural sector, an historical mainstay of Oklahoma’s economy. As a result of these
investments, institutions in the Greater Oklahoma City region15, including Oklahoma State University
(OSU), the University of Oklahoma (OU), and the Samuel Roberts Noble Foundation (Noble
Foundation), have developed impressive strengths in agricultural biosciences, particularly in the areas of
animal and plant sciences. Both OSU and OU have established emerging centers of bioscience excellence
such as the Advanced Center for Genome Technology at OU and the Oklahoma Food and Agricultural
Products Research and Technology Center at OSU. The Noble Foundation is the largest private
foundation in the United States conducting plant science and agricultural research.
As a result of the foresight of the region’s business and community leaders and the willingness of both the
public and private sectors to invest significant resources to realize their vision for Greater Oklahoma City,
the region is well positioned to capitalize on the emergence of the biosciences as a key driver of economic
development. The biosciences offer enormous potential for linking research innovations with new market
opportunities. The Greater Oklahoma City region has made great strides in building its bioscience R&D
base and must continue to invest to strengthen it. But to realize the economic benefits of these
investments, the region must now turn its attention to taking the actions necessary to translate its
bioscience discoveries into new products that can be introduced in the marketplace. This Roadmap lays
out an economic development strategy for growing the region’s bioscience-related industry sector,
thereby creating employment opportunities and wealth for Greater Oklahoma City.
13

Source: Oklahoma Health Center, www.okhealthcenter.com.
OUHSC Presentation, “Smart Growth: Economic Development for the 21st Century.”
15
For the purposes of this initiative, the Greater Oklahoma region includes not only the Oklahoma City metropolitan
area with its large biomedical base, but extends south from Stillwater along the I-35 corridor to Ardmore. This
definition was used because the region’s leaders wanted to understand and capture fully the entire breadth of the
bioscience sector in the region; 99 percent of the state’s academic life science R&D is found in this region.
14
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WHY FOCUS ON THE BIOSCIENCES?
The bioscience sector is a rapidly growing, global industry characterized by scientific and
technological innovation and discovery. Between 2001 and 2004, the number of establishments
engaged in bioscience activity in the United States grew by 6.5 percent, ahead of overall private sector
growth.16 Collectively, these firms employ more than 875,000 across the nation and pay an average
annual wage of more than $75,000. The innovative nature of the industry has positioned bioscience as a
wealth-creating sector of the economy with the potential for surpassing other major economic sectors.
New market opportunities have been created as a result of technology transfer and commercialization
activities.
The bioscience industry is an enduring sector of the national economy, and the Greater Oklahoma City
region is positioned to share in this burgeoning industry. The biosciences offer the opportunity to
diversify the region’s economic base; provide good, well-paying jobs; and contribute to overall economic
productivity.

The bioscience sector is already a key driver of the region’s economy, and the importance of
this sector to the state and regional economy will continue to grow. The bioscience industry
employs 30,686 workers in the Greater Oklahoma City region, representing almost 7 percent of total
private sector employment. This means that one out of every 15 people in the region is employed in the
bioscience sector, the vast majority of whom are employed in the healthcare industry, an industry that is
expected to grow significantly in the
Regional Bioscience Industry Cluster
coming years. In 1977, health services
Employment
accounted for 3.4 percent of
2004
Growth
Oklahoma’s gross state product
Employment 2001–2004
(GSP); by 2003 it had risen to
7.1 percent of GSP. With 64 percent
Bioscience
30,686
28.7%
of the state’s employment in the
Hospitals and Laboratory
29,574
31.5%
healthcare sector in the Greater
Research and Testing
355
-5.9%
Oklahoma City region, this sector will
Medical devices and equipment
316
-28.6%
continue to become a larger share of
Drugs and Pharmaceuticals
283
-30.4%
Oklahoma’s future economy.
Ag Feedstock and Chemicals
158
30.5%
Source: Battelle calculations based on ES-202 from the
Oklahoma Department of Commerce and the Minnesota Implan
Group, 2001–2004.
16

According to the U.S. Bureau of Labor Statistics, all data from the first quarter of 2004 are considered
preliminary.
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The bioscience industry offers the opportunity
to create high skilled, well-paying jobs across a
range of occupations for the region’s citizens.
The biosciences offer employment opportunities
that require a variety of skills and education,
from research scientists and medical doctors to
technicians, laboratory researchers, and
manufacturing workers. The average salary for
workers in the biosciences is significantly above
the regional and statewide average annual wage.
The bioscience industry in 2003 paid more than
$15,000 above the average annual wage for the
region.
Compared with other major regional industries,
bioscience is one of the highest-paying
industries in the Greater Oklahoma City region.
The average wage of a bioscience worker in
2003 surpassed such sectors as manufacturing,
information, construction, and finance.

Greater Oklahoma MSA Bioscience Average Annual Wages
per Employee 2003*
Drugs & Pharmaceuticals

$47,379

Medical Devices

$46,074

Biosciences (non-hospital)

$44,660

Research & Testing

$44,810

Professional, Scientific, and Technical Services

$42,516

Manufacturing

$40,290

Finance & Insurance

$38,351

Information

$37,632

US Total Private Sector

$37,508

Wholesale Trade

$37,282

Hospitals & Labs

$35,578

Agricultural Feedstock & Chemicals

$34,068

Transportation & Utilities

$30,900

Construction

$30,844

Agriculture

$23,285

OK State Total Private Sector

$29,264

* Source: Battelle calculations based on ES-202 data from
the Oklahoma Department of Commerce, the Minnesota
Implan Group and the US Bureau of Labor Statistics.

The bioscience industry can contribute to
the growth of other technology sectors in
the region, such as agriculture and energy. The biosciences is unique in its inherent diversity,

combining activity and expertise from biology, agriculture, medical sciences, animal sciences, public
health, organic chemistry, engineering, and computer science, among other fields. This diversity places
the bioscience sector at the center of the technology economy, serving as a focal point for the continuing
convergence of technologies. As the bioscience sector continues to grow, there is an opportunity for it to
interact with other technology sectors, such as sensors, optics, and agriculture, that could lead to the
development of new products or even new industries in the Greater Oklahoma City region.

Investment in the biosciences can lead to benefits for the citizens of the Greater Oklahoma
City region in terms of improved health care, a cleaner environment, and healthier foods. The
various industry segments that make up the biosciences—devices, drugs and pharmaceuticals, and
research and testing—contribute to disease prevention and treatment, leading to a more healthy citizenry,
improved quality of life, and increased productivity of the economy. The application of the biosciences in
agriculture, individually and in conjunction with other industries, can improve health, lengthen life spans,
and prevent disease. The regional population can benefit from the fact that biomedical discoveries are
made and clinical trials conducted in the Greater Oklahoma City region.

MOVING FORWARD: GREATER OKLAHOMA CITY’S BIOSCIENCE FUTURE
Past investments have positioned the Greater Oklahoma City region to capitalize on the rapid
advancements being made in bioscience knowledge and applications and the opportunities they provide
for both improved health care for its citizens and economic growth. The region has made great progress in
building its bioscience research and development (R&D) base and has successfully launched companies
based on the discoveries of its research institutions, but the region has not yet created a critical mass of
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commercial bioscience companies employing significant numbers of people. Yes, the region has
accomplished a great deal and has much to be proud of, but the opportunity exists to greatly expand this
sector to provide well-paying, skilled jobs for the region’s citizens. The region’s business, academic and
government leaders have therefore come together under the leadership of the Greater Oklahoma City
Chamber to develop a vision for the region’s bioscience future and a roadmap for achieving that vision.
The Chamber engaged Battelle’s Technology Partnership Practice (TPP) to assist in formulating this
Roadmap. Battelle is recognized worldwide for technology-based economic development, management,
and commercialization and the development of industry/government/academic partnerships. Battelle’s
7,500 scientists, technologists, and specialists conduct more than 5,700 projects each year. The TPP,
which includes leading analysts and practitioners in technology-based economic development, helps
clients develop, implement, and
evaluate technology strategies,
Figure 1: Project Methodology for Greater Oklahoma City
policies, and programs.
Bioscience Strategy
This Roadmap was developed
Interviews with
with guidance and input from the
key public and
private sector
region’s research institutions,
leaders
Greater OK City
bioscience companies, and other
Bioscience
SWOT
public and private leaders
Strategy
&
Focus Group
throughout the region. (See
Communication
Best Practices/
to
Appendix A for a list of the
•
Mission/Vision
Benchmarking
Stakeholders
States/Regions
• Strategies
members of the project steering
• Actions
committee.) The Battelle project
• Priorities
Core
team collected and analyzed data
Competency
• Financial Resources
on Greater Oklahoma City’s
Review
• Timeline
Gap Analysis
bioscience research and industry
• Implementation Plan
base; assessed the region’s
• Measures of Success
Economic
Analysis
competitive position vis-à-vis a
number of competitor and peer
regions; and interviewed academic, research, business, and civic leaders to develop an understanding of
Greater Oklahoma City’s existing bioscience research strengths and capabilities and to gather input on the
types of investments that need to be made to enable Greater Oklahoma City to become a well-recognized
regional bioscience center. Figure 1 displays the project methodology.
This report is organized according to the following project tasks:
• Examine the contribution of the biosciences to Greater Oklahoma City’s regional economy.
•

Propose targeted strategic areas within the biosciences that hold the greatest potential for
development of the region’s bioscience economy.

•

Assess the region’s competitive position in the biosciences and identify gaps in private and public
investments, policies, programs, and activities that need to be addressed if the region is to accelerate
the growth of its bioscience economy.

•

Set forth a vision for the region’s bioscience future.

•

Present an action agenda for achieving that vision.

•

Outline an implementation plan for moving forward.
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The Biosciences: A Key Contributor to the Greater
Oklahoma City Regional Economy
As a first step in developing a bioscience roadmap for the Greater Oklahoma City region, Battelle
conducted an economic analysis that identified the level of current bioscience activity in the region. The
analysis examined employment, establishment, and wage data for both the overall bioscience sector and
for industry subsectors. A series of methodological techniques, including location-quotient analysis, were
used to assess the performance of the region’s bioscience cluster. The analysis revealed that the overall
bioscience sector is a key driver of the regional economy with the vast majority of employment—more
than 96 percent—found within the hospital and laboratory subsector. Employment in non-hospital
commercial bioscience sectors is still fairly low, particularly in comparison to the United States as a
whole. The findings from the economic analysis are presented in this section.

WHAT CONSTITUTES THE BIOSCIENCE SECTOR?
Varying industrial classifications could be used to define the “bioscience” sector of the economy.
Categorization is difficult because of the diversity of bioscience activity. The industry is dynamic and
encompasses a wide variety of industrial applications. Continual innovation further complicates the
industry definition. Bioscience advancements are constantly being applied in new and different ways,
creating new industry segments (such as genetically improved foods) or alternative energy sources (such
as agriculturally based fuels).
Based upon its work in helping multiple states and regions across the country to examine and assess their
bioscience industry bases, Battelle has identified five major subsectors that encompass firms involved in
the biosciences. The major subsectors are shown in Figure 2 and described next.
Figure 2: Broadly Defined Greater Oklahoma City Regional “Bioscience” Industry
Hospitals
Research Institutes
University
Medical Centers
Agricultural
Feedstock &
Chemicals

Research &
Testing

Biosciences

Medical
Devices &
Equipment

Drugs &
Pharmaceuticals
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Academic health centers, research hospitals, and research institutes: Includes research-oriented
hospitals and research institutions that further the knowledge, understanding, and application of the
biosciences for health care.
Agricultural feedstock and chemicals: Industrial segments that are involved in developing, supporting,
and manufacturing products focused on enhancing the practical implementation of biotechnologies using
bioresources. This includes firms engaged in agricultural production, renewable energy, basic industrial
commodities, and specialty health products.
Drugs and pharmaceuticals: Industrial segments that research, develop, and manufacture products
centered on advancing the analysis and treatment of diseases by use of chemical or biological agents. This
subsector includes firms producing medicinal and diagnostic substances.
Medical devices: Industrial segments that engineer and manufacture instruments, equipment, and
supplies targeted at improving the delivery of health care. This subsector includes a diverse set of firms
that produce devices that administer and aid in diagnostic processes and delivery of therapeutic treatments
and advance clinical techniques and procedures.
Research and testing: Industrial segments that are almost exclusively geared toward R&D activities
aimed at furthering the knowledge and understanding of biological processes. This includes firms that are
highly research oriented, seeking commercially viable advancements in the diagnosis and treatment of
diseases.

DATA AND METHODOLOGY
Industrial Scope of Biosciences
The North American Industry Classification System (NAICS) was used to identify bioscience industry
activity and the associated industry subsectors. Based on an analysis of six-digit NAICS codes, 33
industries were selected and organized according to the major subsectors described above.17
The hospital and laboratory industry subsector nationally, while an important contributor to the
biosciences, also includes many hospitals and laboratories that are not involved in research. The data for
academic research hospitals and institutes and university medical centers cannot be extracted. For this
reason, the hospital and laboratory sector is sometimes excluded from data on bioscience employment and
establishments.
In the case of the Greater Oklahoma City region, a large proportion of the region’s employment in the
hospital and laboratory sector is related to research because of the presence of OMRF, OUHSC, and other
research institutes. These institutions are actively engaged in furthering the knowledge, understanding,
and application of the biosciences, whether as a source of innovation or as a test bed for applications. In
addition, a number of the region’s bioscience companies, such as Lab Corps and Analytical Research
Laboratories, are found in the laboratory component of the hospital and laboratory subsector. For these
reasons, the hospital and laboratory subsector is included in this analysis.
It should be noted that no industrial standard fully accounts for the wide variety of industrial activity that
falls within the scope of the bioscience industry. It is possible that enclaves of economic activity remain
17

A detailed list of the 33 NAICS codes used to define the Greater Oklahoma City regional bioscience industry can
be found in Appendix B.
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that are related to the bioscience industry but are not included in the list of selected NAICS codes.
Characterizing an industrial sector on the basis of aggregated industrial data will inevitably result in
certain data gaps.
This economic analysis primarily examined the economic changes that took place between 2001 and
2004. Battelle chose to utilize the Quarterly Census of Employment and Wages data series to examine
changes that occurred in employment, establishments, and wages.18 Because of significant data
suppression issues, the Minnesota Implan Group was the primary source for gathering and analyzing
detailed six-digit NAICS code data relevant to the region, the state, and the nation for the years of 2001,
2002, and 2003. First quarter 2004 data for the Greater Oklahoma City region and the state were obtained
from the Oklahoma Department of Commerce.

Geographic Scope of Region
This economic analysis examined the bioscience industry cluster for the Greater Oklahoma City region as
defined by the Greater Oklahoma City Chamber. The region contains 11 counties: Canadian, Carter,
Cleveland, Grady, Kingfisher, Lincoln, Logan, McClain, Oklahoma, Payne, and Pottawatomie. Within
this 11-county region is found the Oklahoma City metropolitan statistical area (MSA) as defined by the
U.S. Census Bureau, as well as three contiguous counties and one outlying county to the south of the
MSA. The region also includes four major cities: Stillwater, Oklahoma City, Norman, and Ardmore
(Figure 3).
This economic analysis describes the general performance of the bioscience sector for the region during
2001 to 2004 and compares the region’s experience to national and state trends. The analysis identified
emerging and existing subsector industry strengths in the region. These data were used to help identify
areas of opportunity for the region and to suggest strategic areas that are addressed by the strategies and
actions proposed in this Roadmap.
18

Reported monthly employment data represent the number of covered workers who worked during, or received pay
for, the pay period that included the 12th day of the month. Reported annual average employment is an average of
the corresponding monthly employment levels. Reported number of establishments represents the number of
establishments whose activities were reported to the Unemployment Insurance system for the quarter. An establishment is an economic unit, such as a farm, mine, factory, or store, which produces goods or provides services. It is
typically at a single physical location and engaged in one, or predominantly one, type of economic activity for which
a single industrial classification may be applied. Reported annual average number of establishments is an average of
the corresponding quarterly number of establishment levels. Reported quarterly total wages are the wages paid by
Unemployment Insurance covered employers during the calendar quarter, regardless of when the services were
performed. Reported total annual wages are the sum of the total wages reported for the corresponding quarters. Total
wage values reported in this database have been rounded and are reported in thousands of dollars.
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Figure 3: Greater Oklahoma City Region
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OVERVIEW OF THE GREATER OKLAHOMA CITY REGIONAL BIOSCIENCE
INDUSTRY SECTOR
The Oklahoma City MSA is a growing economy.19
According to a report published by Global Insight for
the U.S. Conference of Mayors, the Oklahoma City
MSA economy has kept pace with the nation and has
recently shown signs of growth that surpasses the
national economy.20
Between 2000 and 2003, the Oklahoma City gross
metropolitan product (GMP) grew at an average
annual rate of 3.9 percent, mirroring U.S. economic
growth. GMP growth was especially strong between
2002 and 2003. In that year, the region demonstrated
dynamic economic growth that outpaced the nation.
Oklahoma City GMP grew by 5.2 percent compared
with 4.9 percent gross domestic product growth for the
19

We are only beginning to see the effect
biotechnology will have on medicine.
With more products coming on the
market every year and the advent of
personalized medicine, the impact of the
industry in the next 25 years will be much
more dramatic than it has been in the last
25 years.
Mr. Tracy T. Lefteroff,
Global Managing Partner
Life Sciences Industry Services
PriceWaterhouseCoopers
“Clinical Experts to Discuss Biotechnology’s
Impact on New Medicine at BIO CEO & Investor
Conference,” Biotechnology Industry Organization
(BIO) Press Release, February 15, 2005.

While the employment and establishment data include the region defined as extending from Stillwater to
Ardmore, these data include only the area defined as the Oklahoma City MSA by the U.S. Census Bureau because
these data are not available for the counties outside the MSA. Norman is included in the MSA, Stillwater and
Ardmore are not.
20
Global Insight, “U.S. Metro Economies: GMP—The Engines of America’s Growth,” prepared for the U.S.
Conference of Mayors, October 2004.
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United States. The greater-than-average economic growth demonstrated by the Oklahoma City MSA
would be expected to have a positive impact on the region’s ability to grow the bioscience industry
cluster. Table 1 provides an overview of Greater Oklahoma City’s overall bioscience sector.
Table 1: Bioscience Industry Performance in Greater Oklahoma City and the United States, 2001–2004

Greater Oklahoma City Region
Non-Hospital
Biosciences

Metric

United States

Hospitals
Non-Hospital Hospitals &
& Labs BIOSCIENCES Biosciences
Labs
BIOSCIENCES

Establishments
2004

47

167

214

18,398

30,494

48,892

Growth 2001-2004

-19.0%

-2.8%

-6.9%

6.5%

12.4%

10.1%

2004

1,112

29,574

30,686

875,719

4,552,425

5,428,144

Growth 2001-2004

-17.5%

31.5%

28.7%

-2.0%

5.3%

4.0%

Share of Private Sector

0.24%

6.44%

6.68%

0.83%

4.30%

5.13%

2001

0.34

1.19

1.04

n.a.

n.a.

n.a.

2004

0.29

1.50

1.30

n.a.

n.a.

n.a.

2003

$44,660

$35,578

$36,050

$66,679

$40,099

$44,442

Growth 2001-2003

9.4%

10.9%

10.6%

8.7%

10.6%

9.6%

Employment

Location Quotient

Wages

Source: Battelle calculations based on ES-202 data from the Oklahoma Department of Commerce, the Minnesota Implan Group, and the
U.S. Bureau of Labor Statistics

Overall Trends
The Greater Oklahoma City region’s bioscience industry employs approximately 30,000 people across
more than 200 establishments. The vast majority of this employment (96.5 percent) is in the hospital and
laboratory subsector. This is due to the presence of major healthcare providers in the Greater Oklahoma
City region that play an integral part in advancing the bioscience industry. OUHSC employs approximately 3,200 people.21 Other major industry drivers include non-commercial-oriented research
institutions such as OMRF, which employs approximately 650, and the Noble Foundation, which
employs 265.22 This subsector also includes diagnostic medical laboratories such as Lab Corp, the
Oklahoma Blood Institute, and Inoveon.
The bioscience industry in the Greater Oklahoma City region demonstrates an employment
concentration that is 30 percent above the national average. This level of employment concentration
indicates that Greater Oklahoma City possesses a regional specialization in its bioscience and healthcare
industry complex. Although the hospital and laboratory industry subsector is primarily responsible for the
employment specialization, it is important to analyze the two industry sectors collectively because of the
strong industry linkages that exist.
21

Greater Oklahoma Chamber of Commerce Web site, www.okcchamber.com, May 12, 2005.
The bioscience employment figure most likely does not include Noble Foundation employees as the Foundation
would not be included in any of the industry classifications used in this analysis.

22
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The Greater Oklahoma City hospital and laboratory subsector constitutes a large and growing industry
base of the region. The hospital and laboratory subsector in 2004 employed 29,574 across 167
establishments throughout the Greater Oklahoma City region. This level of employment represents strong
employment growth between 2001 and 2004. During this 3-year time period, the subsector experienced a
31.5 percent increase in the hospital and laboratory employment base. The rate of employment growth
demonstrated by the Greater Oklahoma City regional hospital and laboratory subsector substantially
exceeded the 5.3 percent employment growth at the national level.
The sizable employment base of the hospital and laboratory subsector in the Greater Oklahoma City
region is at a level of employment concentration considered to be regionally specialized. Observing the
location quotient (LQ) of the regional hospital and laboratory subsector demonstrates the level of
concentration within the economic region. The hospital and laboratory employment base accounts for a
larger share of private sector employment in the region than the industry does at the national level. When
the LQ is significantly above average, above 1.20, the region is said to possess a specialization in the
industry. The LQ indicates that the Greater Oklahoma City region possesses a specialization in the
hospital and laboratory subsector with an LQ of 1.50—50 percent above the national average.23
When the hospital and laboratory subsector is excluded, the remaining bioscience industry base in the
Greater Oklahoma City region constitutes a small, emerging industry cluster. This suggests that the
Greater Oklahoma City region has not yet fully been able to tap into the significant regional biomedical
asset base to grow the bioscience industry. In the first quarter of 2004, the non-hospital bioscience
industry in the Greater Oklahoma City region had an employment base of 1,112 across 47 establishments.
According to ES-202 data, this figure represents aggregated NAICS code employment identified as
bioscience oriented. It is entirely possible that categorization changes have caused certain individual
establishments that are not explicitly considered part of the bioscience industry sector to be reclassified as
non-bioscience NAICS industries. In addition, some start-up bioscience companies may be managed by
firms that would not be included in a bioscience NAICS code. Examining the reported employment of
some major leading bioscience firms within the region indicates that the reported 1,112 bioscience
employees represents a conservative estimate of actual bioscience activity. Commonly, the cause for
underrepresented bioscience employment is the misclassification of non-commercial research institutions.
In the Greater Oklahoma City region, it also may be that a larger number of commercial bioscience
companies are classified in the hospital and laboratory subsector as they provide laboratory or diagnostic
services.
Without viewing individual company record information, it is impossible to guarantee that the data fully
captures the breadth and depth of the bioscience industry. However, the data are not meant to be a full
account of industry activity, but an indication of the general scale and scope of the bioscience sector.
23

Location quotients are a common measure of the concentration of a particular industry in a region relative to the
nation (reference area). The LQ consists of the ratio of the share of total regional employment that is in the particular
industry and the share of total employment in the nation (reference area) that is in the particular industry. An LQ
greater than 1.0 for a particular industry indicates that the region is relatively concentrated, whereas an LQ less than
1.0 signifies a relative underrepresentation. An LQ of above 1.20 denotes employment concentration well above the
national average. Throughout this report, LQs are used to report regional industry concentrations relative to the
United States as a whole. The minimum concentration threshold for declaring a regional specialization is a matter of
judgment and varies somewhat in the relevant literature. In this analysis, regional specializations are defined by LQs
of 1.2 or greater.
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Though the non-hospital bioscience industry does not account for a very large share of total private
sector employment, it does represent a major share of the state’s overall bioscience industry. In 2004,
bioscience industry employment represented 0.24 percent of total regional employment. In comparison,
the bioscience industry represents 0.83 percent of private sector employment at the national level. The
region possesses an employment concentration level that is only 29 percent of the national average. Even
with a relatively small employment by national standards, Greater Oklahoma City regional employment
accounts for 40.6 percent of statewide non-hospital bioscience employment—the largest of any region
within the state.
Following the general national trend, the Greater Oklahoma City region experienced a decline in
bioscience jobs between 2001 and 2004, even in the context of a recovering economy. Unfortunately,
the Greater Oklahoma City region lost a larger share of bioscience employment compared with the nation.
The United States experienced employment losses of 2.0 percent, while the region lost 17.5 percent of
bioscience employment. This may be due, in part, to several acquisitions—notably by Genzyme and
LabCorps—that resulted in job losses because of consolidations.
The rate of change of bioscience employment in the Greater Oklahoma City region overstates the
absolute change in employment because of the small size of the employment base. The 17.5 percent
decline in bioscience employment is seemingly large when compared with the U.S. rate of employment
loss. In fact, the 11-county region lost only 238 employees between 2001 and 2004. That means the
Greater Oklahoma City regional bioscience employment base experienced an average annual loss of just
under 80 employees over 3 years.
While it is useful to examine the rate of employment change over time, analyzing growth trends should be
approached cautiously. Examining industry employment with smaller absolute numbers exaggerates
standard metrics and comparisons. This is why it is necessary to take into account the size and structural
characteristics of the industry base when observing any rise or fall in employment. Further in-depth
analysis of bioscience industry subsectors provides a clearer indication of the unique structural
characteristics of the bioscience industry, revealing critical strengths and a better understanding of future
economic opportunities.

Components of the Region’s Bioscience Sector
As described above, the bioscience sector consists of five subsectors: agricultural feedstock and
chemicals, drugs and pharmaceuticals, medical devices, research and testing and hospitals and
laboratories. Figure 4 shows the industries that are included in each subsector.
The hospital and laboratory subsector demonstrated a stellar performance during 2001 to 2004 as shown
in Figure 5. This bodes well for the Oklahoma City region since the hospital and laboratory subsector is
the largest-employing bioscience subsector. In fact, the shear size of the hospital and laboratory subsector
overshadows the remaining subsectors.
The agricultural feedstock and chemical subsector is the only non-hospital subsector that has outpaced
national average growth. The remaining three non-hospital bioscience subsectors demonstrated belowaverage growth and below-average concentration rates.
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Figure 4: Detailed Description of Bioscience Industry Breakout

Agricultural
Feedstock &
Chemicals
 Agricultural
processing

 Medicinals &
botanicals

 Basic organic
chemicals

 Pharmaceutical
preparations

 Ethyl alcohol
 Organic fiber
 Fertilizers
 Pesticides & other
ag-chemicals

Medical Devices
& Equipment

Drugs &
Pharmaceuticals

 Diagnostic
substances
 Biological
products

 Laboratory
apparatus &
furniture
 Surgical,
medical, dental,
& analytical
instruments &
equipment
 Irradiation
apparatus &
electromedical
equipment

Product-Oriented

Research
& Testing

Hospitals &
Laboratories

 Biological
research

 Specialty
hospitals

 Commercial
medical
research

 University
medical
research
hospitals

 Noncommercial
biological
research
 Testing
laboratories

 Clinical
research
institutions
 Diagnostic
medical
laboratories

Service-Oriented

Figure 5: Greater Oklahoma City Regional Bioscience Subsector Performance, 2001–2004
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Hospitals and Laboratories
The hospital and laboratory subsector is the largest, most specialized bioscience subsector in the
Greater Oklahoma City region and is outpacing U.S. growth. The hospital and laboratory subsector in
2004 employed 29,574 across 167 establishments throughout the Greater Oklahoma City region. Alone,
the hospital and laboratory subsector is responsible for 96.5 percent of all regional bioscience activity.
Nationally, the subsector represents 83.9 percent of all bioscience activity. Examining the average firm
size further illustrates the significant role that the hospital and laboratory subsector plays in the region.
Firms in the Greater Oklahoma City region employ an average of 177 workers, compared with the
national average of 149 workers.
In addition to size, the hospital and laboratory subsector represents a strong source of employment
growth. The subsector experienced a 31.5 percent increase in employment between 2001 and 2004. This
rate of employment growth substantially exceeded the 5.3 percent employment growth at the national
level.
The sizable employment base of the hospital and laboratory industry subsector in the Greater
Oklahoma City region is at a level of employment concentration considered to be regionally
specialized. The hospital and laboratory employment represents a substantial portion of private sector
employment in the region. In fact, one out of every 15 people in the Greater Oklahoma City region is
employed in the hospital and laboratory subsector. This signifies a considerable specialization with an LQ
of 1.50. This means that the hospital and laboratory subsector in the Greater Oklahoma City region is
50 percent more concentrated than the national average.
The size of the hospital and laboratory subsector suggests that the region possesses strong capabilities in
clinical and medical fields. Leveraging these strengths will be paramount in building a strong bioscience
industry. Using the hospital and laboratory subsector as a foundational platform for progress, the Greater
Oklahoma City region has the potential to grow substantially its non-hospital–oriented bioscience
industry base.
Figure 6 shows the performance of the region’s non-hospital bioscience subsectors, which include
research and testing, agricultural feedstock and chemicals, drugs and pharmaceuticals, and medical
devices and equipment. Each of these is described below.

Research and Testing
The research and testing subsector is the largest and most heavily concentrated non-hospital
bioscience subsector within the Greater Oklahoma City region. In 2004, the research and testing
subsector employed 355 people across 13 establishments within the region. Compared with the United
States, the average firm size in the Greater Oklahoma City region is larger. Typically, research and testing
establishments across the region employ roughly 27 individuals, eight more people that the national
average.
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Figure 6: Greater Oklahoma City Regional Non-Hospital Bioscience Subsector Performance,
2001–2004
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Unfortunately, employment growth within the research and testing subsector has not kept pace with the
nation. Between 2001 and 2004, the region experienced research and testing employment decline while
the United States exhibited growth. The subsector employment base fell by 5.9 percent, compared with
the 2.8 percent rise in employment nationally. Though a seemingly significant disparity between the
national and regional trends, in absolute terms the region lost only 22 employees over the 3-year
time period. Once again, the small size of Greater Oklahoma City’s bioscience base exaggerates any
observed trends.
Some of the loss of employment may be explained by industrial reclassifications. Typically, establishments within the research and testing subsector are exclusively engaged in scientific investigation with
the objective of generating market–feasible product applications. Therefore, establishments within this
subsector are typically not producing any type of commercial products. When an establishment is able to
initiate a viable product line, the establishment will be reclassified according to the makeup of the good in
question. This could result in a reclassification into any of the three remaining bioscience subsectors.
Despite the employment loss, the research and testing subsector is the largest non-hospital bioscience
subsector within the region. In 2004, the subsector accounted for 31.9 percent of all bioscience
employment. Nationally, the research and testing subsector is responsible for only 14.2 percent of total
bioscience employment. The data indicate that the research and testing subsector is a major driving
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force within the regional bioscience industry. The relative size of the region’s subsector demonstrates
why it possesses a level of employment concentration that is 66 percent of the national standard.

Agricultural Feedstock and Chemicals
The agricultural feedstock and chemical subsector is the fastest-growing non-hospital bioscience
subsector and outpaced growth of this industry at the national level. Though the smallest bioscience
subsector, the agricultural feedstock and chemical subsector demonstrated a growth trend that surpassed
U.S. performance. Over the 3-year time period between 2001 and 2004, employment in the subsector rose
by 30.5 percent across the Greater Oklahoma City region. Nationally, employment in agricultural
feedstock and chemicals declined at a rate of 9.7 percent.
However, much like research and testing, the trend overstates actual employment change. In fact, the
agricultural feedstock and chemical subsector added only 37 new employees within the Greater
Oklahoma City region during the 3-year time period. Though a positive gain, the employment increase
does not effectively indicate any real observable subsector trend.
Even with the relatively significant rate of employment gain, the region’s agricultural feedstock and
chemical subsector possesses a level of employment concentration that is considered below average. The
Greater Oklahoma City region’s agricultural feedstock and chemical subsector holds a level of
employment concentration that is only 24 percent of the national average. Though possessing an
increasing employment concentration, the subsector is well below what would be expected of a region
with an economy the size of Greater Oklahoma City.

Medical Devices and Equipment
The medical devices and equipment subsector represents the largest share of non-hospital bioscience
companies within the Greater Oklahoma City region and is the second-largest subsector in terms of
employment size. The subsector possesses an employment base of 316 individuals across 22 establishments. The medical devices and equipment subsector represents 28.4 percent of total regional bioscience
employment. This constitutes the second-largest share of total regional non-hospital bioscience
employment.
The number of establishments engaged in the medical devices and equipment subsector signifies an
important base of companies that can potentially benefit from strategic economic incentives. More
companies are active in the medical devices and equipment subsector than any other non-hospital
bioscience subsector. Medical devices and equipment account for 46.9 percent of all bioscience
establishments. In relative terms, more bioscience companies are engaged in medical devices and
equipment activity in the Greater Oklahoma City region than at the national level. Across the United
States, companies involved in manufacturing medical devices and equipment account for 33.6 percent of
bioscience activity.
But, just as a greater number of companies can gain from an expanding economy, it is also true that a
greater number of companies are vulnerable to economic slowdowns. Between 2001 and 2004, medical
devices and equipment employment fell by 28.6 percent. In absolute terms, the subsector lost 126 jobs
across the region. Employment also fell at the national level, but at a slower rate. The U.S. medical
devices and equipment subsector experienced an employment decline of 4.6 percent.
The sizable employment loss within the Greater Oklahoma City region has resulted in a declining
employment concentration in the medical devices and equipment subsector. The subsector presently holds
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an employment concentration that is 23 percent of the national average. Though never constituting a level
of employment concentration considered to be at the national standard, the region has experienced a
decline in its share of medical devices and equipment employment. In 2003, the subsector possessed a
level of employment concentration that was 34 percent of the national average.

Drugs and Pharmaceuticals
Drugs and pharmaceuticals experienced the greatest rate of employment loss since 2001, but the
subsector demonstrates a gradual upswing in employment. In 2004, subsector employment was
283 employees across nine establishments. This level of employment represents a sizable loss. Over the
course of the 3-year time period analyzed, drugs and pharmaceuticals lost 30.4 percent of its employment
base. In absolute terms, the drop amounts to a loss of 126 jobs. This may be due, in part, to downsizing
that occurred after Genzyme acquired Novartis. The decline in employment is even more significant
given that, nationally, drug and pharmaceutical employment experienced growth. Across the United
States, employment in this subsector grew by 4.0 percent during the same time period.
Since 2002, however, the subsector has experienced a net gain of 18 jobs. Although not a sizable increase
in employment, the general pickup in employment may signify an upturning economic environment for
the drug and pharmaceutical subsector. In April, 2005, Yamanouchi Pharma Technologies, Inc., which
has had a manufacturing center in Norman since 1998, merged with Astellas Pharma, which moved its
research operations to Norman. This may indicate that the region may be able to attract, expand and grow
its drug and pharmaceutical subsector.
Even with the recent gains in employment, however, the drug and pharmaceutical subsector is well below
the national concentration level. Similar to medical devices and equipment, the drug and pharmaceutical
subsector possesses an employment concentration that is 23 percent of the national average.

Subsector Wages
The overall bioscience industry in the Greater Oklahoma City region contributed $879.2 million in wages
to the local economy in 2003. Total bioscience wages accounts for 6.3 percent of total private sector
wages. Analyzing the average annual wage per employee for the five bioscience subsectors demonstrates
that the bioscience industry cluster is a source of high-paying jobs for the region (Figure 7).
Each of the bioscience subsectors possess an average annual wage per employee that exceeds total
private sector wage for the region. The Greater Oklahoma City regional bioscience subsectors each
possess an average annual wage per employee that surpasses the $29,400 total private sector annual wage.
Drugs and pharmaceuticals, medical devices and equipment, and research and testing each pay average
annual wages that exceed private sector annual wages by at least $15,000 per year. The drug and
pharmaceutical subsector is an especially high-paying bioscience subsector, with an average annual wage
per employee of $47,379, or $17,000 more per year than the overall private sector.
Despite a high average annual wage relative to the region’s private sector wage, subsector wages in the
Greater Oklahoma City region fall substantially below U.S. average wages. The state’s overall private
sector wage compared with the United States indicates that Oklahoma possesses a moderately lower cost
of living. Even so, all five bioscience industry subsectors lag behind national average wages. Average
annual wages across Oklahoma are $29,264 per employee, compared with $37,508 at the national level.
Unfortunately, the wage discrepancy between the region and the United States across all bioscience
subsectors exceeds the $8,244 private sector wage differential.
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Figure 7: Bioscience and Hospital Subsector Average Annual Wage per Employee for Greater
Oklahoma City Region, the State of Oklahoma, and the United States, 2003
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A potential reason for the wage differential is the bioscience industry’s early stage of development. The
bioscience cluster is an emerging industry sector within the region and is a maturing economic segment,
developing a rich asset base of research centers and technology-oriented office parks. The full impact of
the economic investments made in the past have yet to fully materialize in the form of average annual
wages that are comparable to the nation.
Drugs and pharmaceuticals and medical devices and equipment possess an average annual wage per
employee that is higher than overall statewide subsector wages. These wage rates indicate that the
Greater Oklahoma City region contains high value-adding segments in drugs and pharmaceuticals and
medical devices and equipment. Together, these subsectors employ almost 600 people regionally,
illustrating their wealth–creating potential.
Although the bioscience industry cluster has not experienced significant growth since 2001, wage data
demonstrate that the industry is an important source of wealth creation for the region. The industry cluster
shows the characteristics of a high value-adding industry sector with an above–average level of
productivity. Above–average annual wages combined with increasing regional employment
concentrations will position the Greater Oklahoma City region among some of the nation’s competitive
mid-sized cities. The Greater Oklahoma City region has successfully created a value–adding industry
sector, as the wage data illustrate. Now, industry and institutional leaders, public officials, and community
representatives must focus on ways to stimulate industry growth for the region’s future development.
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CONCLUSION
The bioscience sector is a significant driver of Greater Oklahoma City’s regional economy. The sector is
dominated by a strong hospital and laboratory subsector that is growing rapidly. The region’s
specialization in the biosciences grew significantly between 2001 and 2004. The region now has a
50 percent higher employment concentration in the biosciences than the nation. However, the
commercial, non-hospital bioscience sectors—agricultural feedstock and chemicals, drugs and
pharmaceuticals, medical devices, and research and testing—are underrepresented. Of these, the only one
in which employment is growing faster than the national average is the agricultural feedstock and
chemical subsector. The research and testing subsector is moving in the direction of reaching national
levels of concentration, although employment in this subsector declined between 2001 and 2004.
The Greater Oklahoma City region needs to leverage its research and clinical base to increase the number
of commercial bioscience companies and accelerate the growth of emerging companies. In order to do
that, the region should target resources to those areas with significant market opportunities. To identify
the technology areas with the greatest potential for economic development in the Greater Oklahoma City
region, Battelle examined the research strengths of its universities and research institutions, identified the
region’s core competencies, and identified bioscience technology platforms that have the greatest
potential for economic development.
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Greater Oklahoma City’s Bioscience Platforms for the Future
As bioscience research leads to more and more discoveries that offer opportunities for market
applications, increasing numbers of regions, states, and countries are targeting the biosciences as a
potential growth sector. The key to succeeding in bioscience development lies in identifying targeted
strategic areas within the overall biosciences in which a region has comparative advantages on which to
build. A key factor in determining these comparative advantages is the makeup of a region’s bioscience
R&D base. Because of the importance of academic and nonprofit research centers to the building of
bioscience economies, it is necessary that any regional bioscience development strategy be grounded in a
thorough understanding of the core competencies of this research sector.
Battelle’s approach, used to complete analysis of higher education in the States of Arizona, Colorado,
Connecticut, Iowa, and Massachusetts and currently being used in Ohio, includes a rigorous method of
both quantitative and qualitative analysis. The quantitative analysis uses the “marketplace” of academe,
including peer-driven recognition systems, e.g., citations, federal fund awards, as well as reputation
analysis, to identify targets of opportunity. This quantitative review is followed by an extensive field
interview process whereby these targets are interviewed by the Battelle team to more precisely identify
the content, context, and emerging activities, activities sometimes overlooked in lagging data awards.
This combined quantitative and qualitative process identifies both core research competencies and those
combinations of competencies that represent technology platforms around which market potential exists
for commercial development by existing and new firms, as well as firms that may be attracted to the
region. Given the diversity of the region’s bioscience research base, some platforms build on the
biomedical base in the Oklahoma City metropolitan area while others seek to leverage the strengths found
at OSU, OU, and the Noble Foundation.

OVERVIEW OF THE GREATER OKLAHOMA CITY REGION’S BIOSCIENCE R&D
BASE
The region’s bioscience R&D base is
Table 2: Bioscience R&D Funding at Greater Oklahoma City
small but growing. Total academic life
Regional Universities
science R&D funding at universities in the
FY 2002
% of Oklahoma
Field
Greater Oklahoma City region was
(millions)
Total
Life Sciences Total
$129.6
98.7%
approximately $130 million in fiscal year
Agricultural
Sciences
$33.8
100.0%
(FY) 2002 (Table 2). This figure
Biological Sciences
$50.6
98.8%
understates the overall size of the
Medical Sciences
$42.3
97.4%
bioscience research base in the region,
Other
Life
Sciences
$2.6
100.0%
however, as it does not include OMRF
Other Critical Sciences
and the Noble Foundation, nor does it
Chemical Engineering
$6.7
51.3%
include National Institutes of Health
Chemistry
$15.7
90.7%
(NIH) subcontracts that flow to the
region’s research institutions. OMRF’s
Source: Academic R&D Expenditures by Discipline, FY 2002,
total R&D budget in FY 2004, for
National Science Foundation; Battelle calculations
example, was $43.3 million, of which $27
million was from NIH. Noble Foundation expended approximately $28.2 million to fund its R&D in FY
2002 and $31.5 million in FY 2004. OUHSC received a total of $124 million in research, training and
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public service awards in FY 2004, $52.9 million of which was NIH funding. The NIH awards included
$40.6 million in direct awards and $12.3 million in subcontracts.24 The total bioscience R&D base is still
comparatively small, however, compared with established bioscience centers.

Millions of Dollars

NIH awards to the region more than doubled between FY 1999 and FY 2004. The growth in NIH
funds awarded to the region’s research institutions attest to the high quality of the region’s bioscience
research. The region received $79.6 million in NIH awards in FY 2004. This reflects a 103 percent
increase in NIH awards since
Figure 8: NIH Awards to Greater Oklahoma City Regional
1999 when the region received
Institutions, FY 1999 - 2004
$37.9 million. Total NIH
awards grew by
78 percent nationally
$90
OKLAHOMA STATE UNIVERSITY
during this time period.
UNIVERSITY OF OKLAHOMA
$80
Since 1998, the OMRF’s
OKLAHOMA MEDICAL RESEARCH FOUNDATION
OKLAHOMA CITY COMMUNITY COLLEGE
NIH funding has grown at
$70
LANGSTON UNIVERSITY
an annual rate of more
$60
than 23 percent, outpacing
every major medical
$50
research institute in the
country with the
$40
25
exception of one. In
$30
addition, the Dean McGee
Eye Institute is the fastest$20
growing major eye
$10
institute in the country in
NIH funding. Figure 8
$0
shows growth in NIH
1999
2000
2001
2002
2003
2004
funding by Greater
Oklahoma City’s research institutions.
The region accounts for virtually all bioscience R&D funding to the State of Oklahoma, with
institutions from Stillwater to Ardmore receiving 99 percent of all life-science R&D funding to Oklahoma
academic institutions.
A greater-than-average percentage of the Greater Oklahoma City region’s academic life-science
R&D is in the agricultural sciences. Agricultural sciences account for 22 percent of total academic
R&D funding in the region, which is double the national level (11 percent) of intensity of research in this
area. The agricultural research is primarily conducted at OSU in Stillwater and the Noble Foundation in
Ardmore. The percentage would be even higher if the Noble Foundation was included in the data, which
it is not because it is not an academic institution. Biological science is another area in which the region
has a higher percentage of its total life-science R&D than does the nation. Despite the fact that the Greater
Oklahoma City region is the main hub for medical research in the state, it still falls substantially below
the average for medical science in the nation. Nationally, medical sciences account for 49 percent of lifescience R&D; whereas, in the Greater Oklahoma City region, they account for only 28 percent. This is
24

OUHSC Office of Research Administration. Advances in Research: University of Oklahoma Health Sciences
Center, Fiscal Year 2004, p. 31-32. (Published 2005)
25
OMRF Press Release, October 14, 2004.
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owing to the regional focus in agricultural research and the fact that OUHSC is a fairly small academic
health center compared with academic health centers at peer institutions. A recent analysis by the
Oklahoma Board of Regents found that OUHSC receives $110 million from state appropriations, tuitions,
and fees. Peer academic health centers in Arkansas, Colorado, Georgia, Kansas, Louisiana, Maryland,
Nebraska, Texas, South Carolina, and Tennessee receive on average $158 million from these sources,
nearly 50 percent more than the amount that Oklahoma provides.
The region’s academic life-science base is growing, but not as rapidly as the nation as a whole. Total
academic life-science R&D grew from $114.8 million in FY 1998 to $152.0 million in FY 2002, an
increase of 32 percent. While the region’s academic R&D base grew significantly from FY 1998–
FY 2002, the national growth rate was even greater, increasing by 45 percent. This rapid growth was a
result primarily of the federal government’s commitment to double the NIH budget. Going forward,
federal funding for life science research will slow considerably, particularly in light of demands placed on
the federal budget by homeland security and defense.

FROM RESEARCH STRENGTHS TO RESEARCH CORE COMPETENCIES
For a research area to be identified as a core competency, it must have a concentration of activity and
excellence, as evidenced by a broad base of researchers; a significant number of research projects; and a
substantial level of publications, patents, and/or licenses. Battelle examined secondary data on R&D grant
awards, publications and citations, and patents and interviewed research administrators and leaders to
identify the region’s core competencies. These core competencies, by definition, have “line of sight” to
commercially attractive products and services. This process is depicted in Figure 9.

Bioscience Research Strengths
The Greater Oklahoma City region has strengths in a number of bioscience research areas, but the
following fields stand out as having a large cluster of researchers, grants, and publications.

Biomedical Strengths
•

Behavioral and neurosciences

•

Cardiovascular research

•

Immunology and autoimmune disorders

•

Microbiology and infectious diseases

•

Vision research

Figure 9: Focus of Technology Platform Analysis
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Agriculture-Related Strengths
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Research Core Competencies
Battelle chose to apply an industrially focused core-competency definition that is widely used by
technology-based firms. As defined by Hamel and Prahalad, in Competing for the Future,26 a competence
is a bundle of skills and technologies, rather than a single discrete skill or technology. It represents the
sum of learning across individual skill sets and individual organizational units.
Three tests can be used to identify a core competency:
1. Is it a significant source of competitive differentiation? (Does it provide a unique signature for the
region?)
2. Does it transcend a single business? (Does it cover a range of businesses, both current and new?)
3. Is it hard for competitors to imitate? (Are there significant barriers to entry?)
Applying these criteria to the region’s research strengths, Battelle identified six established core
competency areas:
•

Cardiology and Cardiovascular Biology. Cardiology is the branch of medicine dealing with the
heart, its functions, and its diseases. The term “cardiovascular” more broadly includes the heart and
blood vessels as a system in the body. The cardiovascular system delivers nutrients (oxygen and
energy compounds) to tissues, removes waste products from tissues, and helps regulate body
temperature.

•

Glycobiology/Carbohydrates. Glycobiology draws from both carbohydrate (sugar) biochemistry
and molecular biology and involves the study of the structure, chemistry, biosynthesis, and biological
functions of glycans and their derivatives. Also known as glycomics, glycobiology is a discipline of
biology that deals with the structure and function of oligosaccharides (chains of sugars). The identity
of the entirety of carbohydrates in an organism is collectively referred to as the glycome.

•

Immunology and Autoimmune Disorders. Immunology studies the response of organisms to
foreign substances (such as viruses and bacteria). Immunologists study the tissues and organs of the
immune system (bone marrow, spleen, tonsils, thymus, lymphatic system); its specialized cells (e.g.,
B and T lymphocytes and antibodies); and the influence of genetic, nutritional, and other factors on
the immune system. Also studied are disease-causing organisms to determine host injury mechanisms
and to develop vaccines.

•

Microbiology and Infectious Diseases. This includes the study, diagnosis, and treatment of
acquired diseases—diseases that can be spread directly or indirectly from one living thing to another.
Infectious diseases, or communicable diseases, are diseases caused by a biological agent (e.g., virus,
bacterium, myco-bacterium, prion, or parasite). Microbiology is the study of microorganisms,
including viruses, prokaryotes, and simple eukaryotes. Today, most of the work in microbiology is
done using methods from biochemistry and genetics. It is also related to pathology, immunology, and
epidemiology as many microorganisms are pathogens.

•

Plant/Crop Sciences and Genetics. Plant sciences (including botany) cover a wide range of
scientific disciplines that study the growth, reproduction, metabolism, development, diseases, and
evolution of plants. In crop applications, acquiring fundamental knowledge in plant sciences and

26

Hamel, G., and Prahalad, C. K. 1994. Competing for the Future. Harvard Business School Press: Boston, MA.
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genomics can facilitate the development of enhanced crop cultivars, transgenic plants, and new
economic uses for crops.
•

Vision Research/Ophthalmology. Vision research examines the mechanisms, biology, and
physical structure of the eye and associated neurological systems. It may also include research
examining abnormal vision caused by genetic disorders, neurological disorders or injury, and diseases
and injury to the eye. Ophthalmology is the medical specialty relating to the treatment of diseases and
disorders of the eye.

The following areas have significant levels of research and could develop into research core competencies
with additional investment and focus:


Aging and free radical biology



Agricultural production/agronomy



Animal sciences/livestock



Cancer/oncology



Diabetes, obesity, and metabolic disorders



Food quality and nutrition



Neuroscience/neuro-degenerative diseases.

Other emerging areas of research core competency include sensor technologies, bio-imaging, tissue
engineering and bio-implants, and bioscience applications of nanotechnology.

PROPOSED BIOSCIENCE TECHNOLOGY PLATFORMS FOR THE GREATER
OKLAHOMA CITY REGION
Identifying a region’s core competencies sets the
stage for identifying specific opportunities for
growing the region’s bioscience base around key
technology niches or “platforms.” But, research
alone is insufficient to ensure bioscience development. The most likely areas for bioscience
development can be found where research
intersects with a region’s industry base, identified
competitive advantages, and large-scale market
opportunities.

Criteria for Selecting Technology Platforms for
Development

•
•
•
•
•

Builds on existing strengths
Has a base of related emerging or
established commercial activity
Provides opportunity to leverage region’s
comparative advantages
Has significant product market potential
Links or reinforces other strengths

The criteria for selecting near-term opportunities
for technology development include areas in which there are
•

Existing research focus strengths

•

Bases of commercial activity emerging or established within the region, or a genuine opportunity to
create a base in the near future

•

Distinct opportunities to leverage the Greater Oklahoma City region’s comparative advantages to
create competitive marketplace advantages
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•

Significant product market potential

•

Links to, or reinforcements of, other bioscience strengths and core research competencies, thereby
helping to enhance other fields as a platform expands.

Near-Term Platforms
Based on these criteria, five biomedical technology development platforms and one agricultural science
technology platform are identified for near-term development, focus, and investment in the Greater
Oklahoma City region. They include as follows:
•

Autoimmune Disease and Immunology

•

Cardiology and Cardiovascular Research

•

Glycobiology and Glycomics

•

Infectious Disease Microbiology

•

Plant Genomics and Transgenics for Crop and Forage Improvement

•

Vision Research and Ophthalmic Neuroscience.

Each of these platforms is discussed below.

Autoimmune Disease and Immunology
Immunology in general is a well-funded focal area of research, particularly within OMRF and OUHSC.
The biomedical scientists in the Greater Oklahoma City region have clearly identifiable strengths in
multiple applications of immunology ranging from basic sciences to cancer immunology and autoimmune
diseases.
The area of autoimmune diseases presents perhaps the best opportunity for platform development around
immunology expertise in the Greater Oklahoma City region. These diseases are many and varied and
affect millions of people worldwide (there are more than 60 autoimmune-related diseases). Currently,
OMRF and OUHSC have a strong focus on lupus and rheumatoid arthritis. These strengths are multidimensional including substantial basic-science bench research, translational research, therapeutics
development, and clinical trials leadership.
A strengthened autoimmune-disease research platform will benefit from an interdisciplinary approach
because these diseases can affect many parts of the body, such as nerves, muscles, the endocrine system,
and digestive system. This presents the opportunity to develop cross-institutional, multidisciplinary
research collaborations to progress Oklahoma City’s leadership in the field.

Cardiology and Cardiovascular Research
Cardiology and cardiovascular research is obviously a broad field. Likewise, Oklahoma has established a
broad spectrum of research foci in cardiology and the cardiovascular system. Within the Greater
Oklahoma City region’s research complex, however, certain cardio-research areas stand out as core
strengths. Vascular biology is a principal strength of this platform within the Greater Oklahoma City
region. Considerable progress has been made at OMRF and OUHSC in terms of advanced therapies for
stroke and in applications related to angiogenesis. Angiogenesis research in the Greater Oklahoma City
region shows great promise in preventing and treating cancers and disorders of the eye (such as diabetic
retinopathy), but may have further application to areas such as obesity research.
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There is also notable cardiology expertise focused on cardiac arrhythmia, and the international reputation
of OUHSC in research and clinical care of cardiac arrhythmia results in the treatment of many of the
rarest and most intractable cases. Research and clinical practice around arrhythmia shows promise in
developing medical devices (such as catheters), instruments, diagnostic devices, and biological
therapeutics.
As envisioned, the cardiology and cardiovascular research platform would serve to coordinate and
facilitate cross-disciplinary and cross-institutional cardiology and cardiovascular research, with special
emphasis in two near-term areas: (a) cardiovascular work in vascular biology, thrombosis, and stroke; and
(b) cardiac arrhythmia and associated therapeutics, diagnostics, and devices.
While both OUHSC and OMRF have strengths in this field, the cardiology strengths at OUHSC do not
match up in any natural way with the cardiovascular strengths at OMRF. Ways should be sought to
enable greater interactivity between these two areas.

Glycobiology and Glycomics
The concentration of expertise in glycobiology at the OUHSC and OMRF presents a substantial
opportunity for cementing a leadership position in one of the most promising, expanding areas of
bioscience. MIT Technology Review has named glycomics as one of 10 highly significant emerging
technologies,27 while New Scientist notes that “glycomics could fuel a revolution in biology to rival that
of the human genome.”28 The glycobiology expertise contained in the Greater Oklahoma City region has
already resulted in the formation of multiple companies from local university and research institute R&D,
including the formation of Novazyme (now Genzyme).
Applications for glycobiology-based discoveries are still preliminary, but they appear to be extremely
wide ranging. Much promising work is focused on the design of carbohydrate-based therapeutics to
interfere with the biological process of disease. Work is progressing in areas as diverse as the control of
cancer metastasis, muscular dystrophy, viral- and bacterial–induced diseases (such as cholera and
tuberculosis), and immune dysfunction diseases (such as multiple sclerosis). Thus, “glycotherapeutics”
are one potential avenue to pursue in Greater Oklahoma City regional biosciences. In addition,
glycobiology shows promise in vaccine development through glycoconjugate vaccines and also in other
applications such as food additives (e.g., enhancing positive immune responses in baby formula or
suppressing enteric diseases through cattle food supplements), anti-inflammatories, and innate plant
defense. There is, therefore, opportunity to link the glycobiology platform to many of the other identified
platforms.
It is clear that the Greater Oklahoma City region and its institutions have established a position among the
world’s glycobiology pioneers, but it is imperative that this leadership now be sustained and expanded
through platform support. Currently, the Oklahoma Center for Medical Glycobiology is among the
leading glycobiology centers in the world; yet, it is still comparatively small (10 members), mostly from
the OUHSC Department of Biochemistry and Molecular Biology. As the glycobiology field expands as a
world-wide focus for bioscience growth, the glycobiology expertise in Greater Oklahoma City will need
to be expanded and reinforced.
27

MMIT Technology Review, February 2003, 10 Emerging Technologies That Will Change The World: Glycomics.
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This platform should seek to leverage and reinforce the current leadership position of OUHSC and OMRF
in the field to develop a preeminent “Institute for Functional Glycomics” and promote, in collaboration
with the local and national glycobiology industry, the commercialization of regional glycobiology
innovations. Collaborations should be established that facilitate considerable cross-disciplinary work in
human, animal, and plant glycomics, thereby leveraging additional expertise at OSU and the Noble
Foundation.

Infectious Disease Microbiology
Microbiology with applications to human biomedicine is a clear strength at OUHSC, which ranks ninth in
the nation in terms of NIH funding in the area of microbiology and immunology. With $13.5 million in
NIH funds, this field of scientific inquiry has the largest base of research funding of OUHSC departments.
Within OUHSC, there are clear strengths focused on microbiology and the study of infectious diseases.
OUHSC’S Department of Microbiology and Immunology places a distinctive focus on the molecular
mechanisms by which pathogens cause disease, and there are strong ties into other areas of research
strength such as molecular biology and cell biology in the Greater Oklahoma City region. In terms of
focus on the molecular basis of microbial virulence, the faculty at OUHSC has contributed to its strong
international reputation as a leading center.
Research programs in the Greater Oklahoma City region show distinct promise in developing new and
improved antibiotics and for developing vaccines and diagnostic products. Several complementary fields
of inquiry serve to reinforce the infectious disease strengths in the Greater Oklahoma City region.
OUHSC’s work in immunology and disease pathogenesis is, of course, central to progress in this area;
but, relevant work in infectious diseases is occurring also at OMRF and in zoonotic diseases at OSU.

Plant Genomics and Transgenics for Crop and Forage Improvement
Plant sciences, and particularly genetic analysis and manipulation of plants, is a clear Oklahoma strength
that extends across multiple institutions and the region. The Noble Foundation has deep resources and
expertise in functional genomics and transgenics, coupled with an integrated system for translational work
to bring new cultivars to the field and an integrated system of resources and personnel to conduct the
necessary field and animal trials. Noble and OU are working well together in whole plant genome
sequencing, taking advantage of the University’s world-class sequencing expertise and infrastructure. It is
also particularly notable that both the Noble Foundation and OSU share a strong emphasis on the same
research targets (alfalfa, legumes, and forage crops), and considerable opportunity exists for greater
collaboration between these research groups. As individual institutions, OSU, OU, and Noble have much
to contribute in plant science genomics and transgenics; but, taken together as an integrated platform
whereby the Greater Oklahoma City region’s institutions collaborate, the whole will be greater than the
sum of its parts.
The market potential for enhanced, high-performance forage and legume crops is, of course, substantial
and presents economic opportunity around protected intellectual property (IP). The economic opportunity
for the Greater Oklahoma City region, however, is much more far-reaching if the platform also focuses
work on functional food, functional feed, nutraceutical applications, biopharming, and other advanced
applications of plant transgenics. With the high-protein production of legumes, for example, considerable
opportunity exists for expression of therapeutic proteins and other high-value proteins through plant
pathways.
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The near-term role of this platform should be to use cross-institutional and cross-disciplinary strengths of
major R&D institutions in plant biosciences (especially the Noble Foundation and OSU, but also OU) to
realize genomics-based innovation and commercialization of advanced legumes, forage crops, and
associated applications in advanced/functional food/feed, nutraceutical, therapeutic, and industrial
biomass applications.

Vision Research and Ophthalmic Neuroscience
As home to the Dean McGee Eye Institute, Oklahoma City has a distinctive position in ophthalmology
research and associated areas of neuroscience. Perhaps one of the most impressive aspects of the Eye
Institute is how quickly it has grown into one of the leading research programs in the nation. Those
interviewed at the Eye Institute noted that, as recently as 1995, Oklahoma City was not “on the radar
screen” as a major center for vision work (it ranked 65th in NIH funding). Today, however, the Institute
stands as a clear testimony that a leadership dedicated to excellence and growth can develop a world-class
reputation in an important bioscience field in the Greater Oklahoma City region.
Today, the Eye Institute has 285 employees, operates with an $8.2 million annual research budget
($30.8 million in active grants), and is embarking on major facility expansions. Extramural research
funding levels for the Eye Institute and affiliated programs at OUHSC have propelled the institution to a
rank of sixth in the nation in terms of NIH funding for ophthalmology, with 23 current funding awards
from the National Eye Institute. The scientific and clinical expertise of the Eye Institute/OUHSC is now
such that a considerable volume of patients from national and international markets travel to receive
Oklahoma City–based clinical care.
Vision research in Oklahoma City is strongly linked to OUHSC’s very strong position in molecular and
cell biology and is supported by superb resources such as the animal imaging molecular eye core. As a
result, the Institute and its researchers are considered leaders in molecular manipulations. This expertise
has been concentrated to a significant degree to produce a very strong position in the molecular biology of
retinal diseases, and strong links exist between vision research and the previously mentioned angiogenesis
and diabetes focus areas in Oklahoma City.
The growth of Oklahoma City as a center for vision research is now beginning to bear fruit in terms of the
location of commercial vision research and vision products companies in the region.

Longer-Term Platforms
The six platforms described above represent the base from which a significant R&D, business base, and
bioscience economy may be built. They each draw upon the Greater Oklahoma City region’s institutional
expertise in multiple fields, which is crucial because multidisciplinary research is increasingly gaining
importance in driving new study areas, technologies, and commercializable innovations and discoveries.
The assembly of multidisciplinary platforms is also likely to increase the opportunity for winning federal
agency grants. Five technology platforms are specific to the Oklahoma City MSA, while the sixth, Plant
Genomics, is of regional significance.
In addition to the near-term platforms, Battelle identified several platforms that represent longer-term
bioscience sector development potentials for the Greater Oklahoma City region. The identified
opportunity areas mainly consist of relatively compact groups of people working in leading-edge fields,
new formative centers just recently created, or established areas of expertise requiring investment in
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infrastructure and/or personnel to sustain or accelerate development momentum. Longer-term potential
technology platforms include the following:

Aging and Geriatrics Including Free Radical Biology
Geriatric medicine is quite heavily emphasized within the OUHSC medical curriculum; but, beyond
education, there is a growing focus on aging and geriatrics-related research. Two areas of research focus
stand out for their potential to grow and lead to important opportunities for the Greater Oklahoma City
region: (1) the application of free radical biology to aging (centered on work at OMRF) and (2) work in
“healthy aging” (centered in the Department of Geriatrics at OUHSC) examining disease prevention,
health maintenance, and restorative approaches with seniors.
The Free Radical Biology and Aging Research Program at OMRF shows distinct potential for further
growth and for generating fundamental discoveries with commercial potential. Indeed, OMRF’s drug,
Cerovive, is slated to go to the Food and Drug Administration (FDA) for approval next year. The OMRF
work is also broad, with research focused in basic biomedical problems associated with cancer
development/ carcinogenesis, diabetes, septic shock, neurodegenerative diseases, and macular
degeneration. There are also strong links to immunology strengths with an OMRF focus on inflammation
processes caused by free radicals.
Central to progress in free-radical and aging research are the region’s strong core capabilities in smallanimal magnetic resonance imaging and animal models. The investment in infrastructure at OMRF, for
example, facilitates real-time, small-animal imaging work and analysis.

Bioscience Applications of Advanced Sensor Technologies
Sensors present a large-scale opportunity for commercial biomedical application and also to applications
in agricultural and industrial biosciences and biotechnology. The application of advanced sensor
technologies to bioscience needs presents so many areas of potential that it will likely be challenging to
define specific focus. In biomedical science, sensors have applications to the measurement, detection, and
even control of, for example, biochemistry, fluid flow and pressure, temperature, nerve action, bone
density, bioelectrics, gasimetry, and pathogens. Within plant and agricultural biosciences, similarly
diverse opportunities exist for both invasive (in plant) sensing and for growth conditions and
environmental monitoring for precision agriculture and other applications.
Sensors themselves are similarly diverse in the technological approaches they use. Sensor technologies
may include, for example, solid-state electronics and semiconductor technologies, thin films, ceramics,
electrochemical cells, membranes, optical fibers, enzymatic biosensors, and even living biosensors.
Technologies may be applied through either invasive or noninvasive techniques.
As physical devices, sensors obviously present not only an R&D opportunity for the Greater Oklahoma
City region, but also a production opportunity. Several companies in the region have a business model
based around sensor technologies, and the intensity of R&D within regional universities in associated
fields bodes well for future opportunities in this area.

Cancer Suppression and Metastasis Control
Cancer has been named in the recent long-range development plan of OUHSC as one of the core focus
areas for further development at the University. Indeed, OUHSC is working steadily toward achieving
designation as a National Cancer Institute (NCI) Comprehensive Cancer Institute (CCI). While 60
institutions are already funded under the NCI Cancer Centers program, OUHSC’s research strengths are
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quite tightly defined, serving to provide a distinctive position for the University and related work at
OMRF.
Major investments in infrastructure for cancer research will serve to reinforce and strengthen OUHSC’s
position in cancer. A $75 million cancer facility is to be developed at the Health Sciences Center in
Oklahoma City, and 125,000 square feet of the Biomedical Research Center under construction will be
dedicated to cancer and genetics research.
Within the cancer field, it is likely that Oklahoma City will see particular contributions in the genetics of
cancers and in areas of cell cycle control and carcinogenesis. Links to the strength of the OUHSC and
OMRF in angiogenesis also show potential to yield important discoveries and commercial applications.
Tying into the strengths of the region’s institutions in immunology is also a core area of opportunity for
facilitating cancer innovations.

Obesity, Metabolic Disorders, and Food Science
This platform encompasses a broad range of R&D and clinical work spread across multiple institutions in
the Greater Oklahoma City region. Work is diverse, ranging from concentrated diabetes research at
OUHSC to nutrition and food science expertise at OSU. The obesity, metabolic disorders, and food
science platform is listed as longer-term because work in these fields has not yet been clearly defined in
the region. Considerable strengths in multiple disciplines may be coordinated to apply rigorous science to
specific challenges; but, that has not yet been accomplished, and much coordination is required.
Food, plant, and animal sciences and associated expertise are contained within the agricultural
biosciences domain (most notably at OSU and also at the Noble Foundation). Work on obesity,
metabolism, and associated diseases and disorders, such as diabetes, is concentrated at OUHSC. Through
collaborative efforts, it should be possible to coordinate some novel joint research programs across these
institutions, in key opportunity areas such as functional foods and nutraceuticals for regulation of diet and
associated health problems. Oklahoma, as a state, is facing obesity and diabetes (both Types I and II) at
high incidence rates; work to provide novel approaches through Greater Oklahoma City regional research
will have not only considerable local relevance, but also will provide access to worldwide commercial
markets.
Each of the near-term bioscience platforms and opportunity areas noted above are linked to multiple
centers of bioscience excellence and related disciplines within the Greater Oklahoma City region’s
academic and private R&D institutions.
Figure 10 shows how the Greater Oklahoma City region’s bioscience research strengths, determined
through both quantitative and qualitative analyses, led to the recommended technology platforms. It
illustrates how these platforms are reinforced by the R&D talent across a wide range of strength
disciplines in the Greater Oklahoma City region.
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Figure 10: Linkage between Core Competencies and Technology Platforms
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Longer-term Platforms

Recommended Platforms for Bioscience Development
The near-term platform areas are described in Tables 3 through 8. The tables show the following:
1. The basic research strength areas on which the platform builds
2. The specific enabling technologies that enhance these strengths
3. The applications and products to which the technology relates
4. Data showing the potential market opportunities for the technology.
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Table 3: Technology Platform Linkages from Core Competencies to Markets for the Autoimmune Disease
and Immunology Platform

Technology Platform: Autoimmune Disease and Immunology
Basic Research

Enabling Technology

Applications and Products

Markets



















Molecular biology
Cell biology
Biochemistry
Immunology
Proteomics
Glycomics
Genomics
Proteomics
Clinical trials infrastructure
Bioinformatics
Animal facilities
Drugs
Biologics
Vaccines
Diagnostics
Sensors
Glycoconjugate-based pharmaceuticals are already a multibillion industry with sales exceeding $20 billion.
 Sales in proteomics are projected to grow from $565 million in
2001 to more than $3.3 billion in 2006. This represents an
average annual growth rate of more than 40 percent. Given
the potential pathway to drugs, vaccines, and other products
locked within glycobiology, there is every reason to believe
that glycomics offer multibillion product potential.
 In 2000, according to IMS Health, the worldwide
pharmaceutical market was valued at $317 billion and
projected to grow to $3 trillion by 2020.
 U.S. demand for biologics will advance almost 12 percent
annually to more than $56 billion in 2006. New product
introductions evolving from advances in recombinant
deoxyribonucleic acid (DNA) and monoclonal antibodies will
spur growth.
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Table 4: Technology Platform Linkages from Core Competencies to Markets for the Cardiology and
Cardiovascular Research Platform

Technology Platform: Cardiology and Cardiovascular Research
Basic Research

 Cellular immunology
 Molecular biology
 Molecular genetics and
immunogenetics

Enabling Technology















Applications and Products

Markets














Cellular biology
Rheumatology
Microbiology
Physiology
Disease registries and
serum repositories
Bioinformatics
Animal facilities
Comparative medicine
Imaging

Clinical pharmacology
Genomics

Proteomics

Glycomics

Functional genomics

Gene chips
Drugs
Biologics
Diagnostics
Vaccines
Biomedical equipment
Clinical care volume
The global market for autoimmune disease therapeutics reached an
estimated $11.3 billion in 2000, an increase of 23.6 percent since
1996. In 2006, market projections were for estimated revenues of
$21.1 billion, reflecting a 15.9 percent increase from 2000 to 2006
(Theta Reports).
The value of biological drugs indicated for autoimmune diseases was
roughly $6.8 billion in 2003 with the value of biotechnology in
autoimmune diseases “set to triple by 2008” (Lead Discovery
Services).
Frost & Sullivan notes that the total European autoimmune disease
diagnostics market was worth $440 million in 2004 and is expected to
reach almost $700 million by 2011.
The NIH report that approximately 2.1 million Americans have
rheumatoid arthritis (probably 64 million worldwide).
The Lupus Foundation of America estimates that approximately
1.5 million Americans have a form of lupus, with about 70 percent of
these cases being systemic. There are believed to be more than
5 million cases worldwide.

32

Greater Oklahoma City’s Bioscience Roadmap

Table 5: Technology Platform Linkages from Core Competencies to Markets for the Glycobiology and
Glycomics Platform

Technology Platform: Glycobiology and Glycomics
Basic Research

Enabling Technology

Applications and Products

Markets



















Molecular biology
Cell biology
Biochemistry
Proteomics
Glycomics
Genomics
Proteomics
Clinical trials infrastructure
Mass spectrometry
Bioinformatics
Animal facilities
Drugs
Biologics
Vaccines
Diagnostics
Sensors
Glycoconjugate-based pharmaceuticals are already a multibillion
industry, with sales exceeding $20 billion.
 Sales in proteomics are projected to grow from $565 million in 2001 to
more than $3.3 billion in 2006. This represents an average annual
growth rate of more than 40 percent. Given the potential pathway to
drugs, vaccines, and other products locked within glycobiology, there is
every reason to believe that glycomics offer multibillion product
potential.
 In 2000, according to IMS Health, the worldwide pharmaceutical
market was valued at $317 billion and projected to grow to $3 trillion by
2020.
 U.S. demand for biologics will advance almost 12 percent annually to
more than $56 billion in 2006. New product introductions evolving from
advances in recombinant DNA and monoclonal antibodies will spur
growth.
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Table 6: Technology Platform Linkages from Core Competencies to Markets for the Infectious Disease
Microbiology Platform

Technology Platform: Infectious Disease Microbiology
Basic Research







Enabling Technology









Cellular immunology
Molecular biology
Molecular genetics and immunogenetics
Cellular biology
Microbiology
Clinical pharmacology
Genomics, proteomics, and glycomics
Functional genomics
Gene chips/microarrays
Bioinformatics
Animal facilities
Imaging
Drugs
Biologics
Vaccines
Diagnostics

Applications and Products






Markets

 Infectious diseases remain the leading cause of death worldwide. In
1996, infectious diseases killed more than 17 million people
worldwide. Malaria, tuberculosis, and AIDS together cause more than
300 million illnesses annually.
 In the United States, two of the 10 leading causes of death are
infectious diseases (HIV and pneumonia/influenza). The Centers for
Disease Control and Prevention (CDC) report that 160,000 Americans
die each year with an infectious disease as the underlying cause of
death.
 When all infectious disease treatment costs, and lost productivity
associated with illness, are taken into account, it is estimated that the
annual cost of infectious agents in the United States is greater than
$120 billion.
 There are multiple markets related to infectious diseases that are
growing in importance.
 Opportunities exist across multiple product categories including
disease diagnostics, vaccines, antibiotics, and vector repellants and
devices (including drug and vaccine delivery systems and even
simple devices such as bed nets to prevent malaria).
 Prophylactic vaccines are currently valued at between $5 billion and
$7 billion and are expected to show a compound annual growth rate
of between 9 percent and 11 percent.
 The total world market for antibiotics in 2002 was estimated at more
than $26 billion. Total market growth rate is predicted to progress at
2.4 percent annually.
 Diagnostics also represent a substantial potential market.
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Table 7: Technology Platform Linkages from Core Competencies to Markets for the Plant Genomics and
Transgenics for Crop and Forage Improvement Platform

Technology Platform: Plant Genomics and Transgenics for Crop and Forage Improvement
Basic Research

Enabling
Technology

Applications and
Products
















Markets











Genomics
Proteomics
Biology
Chemistry
Glycomics
Plant breeding
Plant genomics and transgenics
Biochemistry
Functional genomics
Microarrays
Higher-yield forage, legumes, and
 Chemicals
other crops
 Polymers
Functional food and feed
 Oils
Nutraceuticals
 Enzymes
Biofuels, biomaterials, and
 Fiber
biocomposites
Alfalfa is the fourth most widely grown crop in the United States behind corn,
wheat, and soybeans and accounts for double the cotton acreage. Although
there is no published value for alfalfa hay, the estimated value is $8.1 billion
(North American Alfalfa Improvement Conference)
The functional food market in the United States was valued at $18.5 billion in
2002 (Nutrition Business Journal, April 2002).
The global nutraceutical market grew at an annual rate of 7 percent between
1999 and 2002, increasing from $38.2 billion to $46.7 billion. Between 2002
and 2007, nutraceuticals are predicted to grow by an average annual rate of
9.9 percent, reaching $74.7 billion by 2007 (BCC, March 2003).
Worldwide demand for nutraceutical chemicals will increase by 6.2 percent
annually, reaching $8.6 billion by 2006.
World energy demand is expected to increase by 59 percent by 2020. Biofuel
and biobased chemicals will also increase in economic viability versus fossil
fuels.
By 2004, Freedonia Group forecasts that U.S. demand for fermentation
chemicals will reach 15 billion pounds and be valued at $5.4 billion. Markets
targeted will be feed, fuel, and pharmaceuticals (Freedonia, July 2000).
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Table 8: Technology Platform Linkages from Core Competencies to Markets for the Vision Research and
Ophthalmic Neuroscience Platform

Technology Platform: Vision Research and Ophthalmic Neuroscience
Basic Research

Enabling Technology

Applications and Products

Markets

 Molecular biology
 Cell biology
 Developmental biology
 Ophthalmology
 Neuroscience
 Vascular biology/angiogenesis
 Genomics, proteomics, and glycomics
 Bioinformatics
 Animal facilities
 Nanotechnology
 Drugs
 Biologics
 Implants
 Clinical care volume
 1.1 million Americans are legally blind (42 million worldwide) and
6.4 million new cases of eye disease occur each year in the United
States.
 Retinal disease causes severe visual impairment in an estimated
1.8 million Americans.
 An estimated 100,000 Americans have retinitis pigmentosa (RP), and
65,000 diabetics each year develop proliferative retinopathy.
 10 million cases of vision loss are due to macular degeneration, and
2 million people are visually impaired by glaucoma.
 The trend toward an aging population will likely increase incidence
rates.

CONCLUSION
The Greater Oklahoma City region has a notable base of bioscience research, both in human biomedicine
and in agricultural bioscience, with strong programs in plant and animal sciences. There are notable
established and emerging centers of excellence in bioscience within the region and, in some instances,
R&D expertise is resulting in a small but growing cluster of commercial bioscience companies.
Based on an evaluation of the region’s research base, its centers of excellence in R&D, and opportunities
for commercialization, it is evident that several bioscience platforms should be considered of central
importance to the Greater Oklahoma City region’s economic future. In the near term, six platforms form
the base upon which considerable progress is already being made and substantial promise is evident for
the future. Five of these platforms build on Oklahoma City’s biomedical base and one builds on the
region’s agricultural and plant science base found at OSU, OU, and the Noble Foundation. These
platforms should receive priority development resources because of the large-scale opportunities for R&D
growth, innovation volume, and new business venture formation.
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It should also be noted that much of the exciting science taking place in the platform areas is supported by
excellence in several key academic departments and research cores. Maintaining excellence in these
areas, reinvesting in state-of-the-art infrastructure and equipment, and growing scientific human capital in
these areas are crucially important. Key among these supporting areas are molecular and cell biology,
genetics/genomics, protein structure and proteomics, and imaging/visualization.
It is imperative that the Greater Oklahoma City region’s research universities and research institutions, in
collaboration with local government and industry, now begin to organize, structure, and obtain funding
for collaborative delivery on these technology platforms. The action agenda and implementation plan
found later in this document propose ways to do this.

37

Greater Oklahoma City’s Bioscience Roadmap

38

Greater Oklahoma City’s Bioscience Roadmap

Assessing Greater Oklahoma City’s
Competitive Position in the Biosciences
It is clear that the Greater Oklahoma City region has a strong base on which to
The Benchmarks
continue to build its bioscience economy, and strategic areas for future developBirmingham
ment have been identified. But, this region is not the only region seeking to grow
Dallas
its bioscience sector. States and regions across the United States are investing
Kansas City
significant resources in the biosciences. To answer the question of where Greater
Louisville
Oklahoma City stands in the biosciences, Battelle benchmarked the region against
St. Louis
others that have either an established or emerging bioscience sector or are trying to
Saskatoon
develop a bioscience sector. Battelle benchmarked the region against the following
six metropolitan areas, selected by the steering committee, that share common characteristics with Greater
Oklahoma City: Birmingham, Alabama; Dallas, Texas; Kansas City, Kansas and Missouri; Louisville,
Kentucky; St. Louis, Missouri and Illinois; and Saskatoon, Saskatchewan, Canada. Key findings of the
benchmarking analysis are outlined below.

BENCHMARKING FINDINGS
The region has in place many of the key programs found in the benchmarks. To grow their
bioscience economies, the benchmarks have invested in building R&D capabilities, undertaken various
initiatives to encourage investment in bioscience-focused venture capital funds, provided support for
university/industry research partnerships, developed research parks and incubators, and provided support
to entrepreneurs and start-up companies. The Greater Oklahoma City region compares favorably with the
benchmarks in the range of programs and services provided by the Oklahoma Center for the Advancement of Science and Technology (OCAST), i2E, Meridian Technology Center for Business Development,
and the PHF.
The priorities of the benchmarks are very similar to the priority needs being addressed in the Greater
Oklahoma City region. They include addressing the need for pre-seed, seed, and venture capital;
attracting and retaining entrepreneurial and management talent; and transferring and commercializing
technology. In addition to addressing these needs, the region also needs to build its bioscience research
base; this issue also faces Louisville and Kansas City. Growing the R&D base is less of an issue for
Birmingham, St. Louis, and Dallas, which have well-developed bioscience R&D bases.
The benchmarks recognize the need for collaboration between and
among research institutions and are working to promote a greater
level of partnering. This is a key element of Kansas City’s strategy
to increase its R&D base; the Kansas City Area Life Science
Institute (KCALSI) has been created to encourage, facilitate, and
support collaboration. There is a good deal of collaboration between
researchers at institutions in the Greater Oklahoma City region, but
no formal mechanism exists for encouraging collaborations.
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Academic Life-Science R&D
2002 (millions of dollars)

St. Louis
Dallas
Birmingham
Oklahoma City
Louisville
Kansas City

414.2
276.2
241.2
129.6
64.1
20.9
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Figure 11: Percentage Change in NIH Awards in Oklahoma
City, the Benchmarks, and the United States, FY 1999–FY 2003
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Source: NIH and Battelle calculations.

Figure 12 : Academic R&D Per Capita by Life Science
Discipline in Oklahoma City and the Benchmarks, FY 2002
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The region has experienced a
significant increase in NIH
funding in recent years, but still
significantly lags St. Louis,
Birmingham, and Dallas in
bioscience R&D funding. Total
academic life-science R&D funding
in the region totaled $129 million in
FY 2002. St. Louis received more
than five times this amount, and
Birmingham and Dallas received
more than three times this amount.
NIH awards to the Greater Oklahoma
City region almost doubled between
FY 1999 and FY 2003, growing at a
faster rate than all of the benchmarks
except Louisville (Figure 11). In
2003, NIH awards to Greater
Oklahoma City institutions totaled
$72.6 million. Despite this large
increase, the region significantly lags
St. Louis, Birmingham, and Dallas,
which received $442 million,
$280 million, and $194 million in
NIH awards, respectively, in 2003.
On a per capita basis, the region’s
life science R&D base ranks third
among the benchmarks, lagging only
Birmingham and St. Louis
(Figure 12).

All of the benchmarks recognize the
importance of investing in research
facilities and faculty in order to
Source: NSF and Battelle calculations
maintain and build a bioscience
research base. Since 1999, the University of Alabama-Birmingham (UAB) has raised $388.7 million to
support 56 endowed chairs, 126 endowed scholarships and fellowships, and the construction and
renovation of buildings and laboratories. UAB recently built two new research buildings and a new main
hospital building. Louisville received $100 million to develop recruitment packages to attract highly
productive research “stars.”
$-

Birmingham

St.
Louis

OKLAHOMA
CITY

Dallas

Louisville

Kansas
City

The Greater Oklahoma City region’s research institutions have made recent investments, and a number of
proposals have been made to greatly increase the funding available to build facilities and attract additional
researchers. OUHSC, OMRF, and OSU have committed to adding a significant number of research
positions. OMRF, OUHSC, and the Noble Foundation have new buildings recently completed or under
construction. The Dean McGee Eye Institute is midway in a campaign to raise funding for a new building.
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Last year, the Legislature provided funding to the Board of Regents to allow it to clear a backlog of
Eminent Scholar positions that were awaiting state matching funds.
The Legislature in 2005 approved a $500 million bond issue that will be used to fund capital projects at
Oklahoma’s universities. The Governor requested an initial allocation of $100 million to create the
Economic Development Generating Excellence (EDGE) Research Endowment, but the legislation to
create and fund the Endowment was not enacted. If the EDGE Endowment is funded in the future, it
could give Oklahoma and the region a competitive advantage.

The benchmarks are strategically targeting their bioscience investments at the technology
platform or end-market level. Kansas City, for example, is targeting personalized medicine, animal
health, drug discovery, oncology, cardiovascular, neuroscience, and medical transaction information
technology (IT). Saskatoon is targeting agricultural biotechnology, nutraceuticals, biofibers and fuels,
vaccines, and structural biomedicine. The Greater Oklahoma City region has not targeted specific areas
previously, although individual research institutions have specific focus areas. Technology platform areas
offering the greatest opportunity for the Greater Oklahoma City region were proposed earlier in this
report.

All of the benchmarks are continuing to struggle with the issue of seeking to encourage the
commercialization of IP developed by regional research institutions. St. Louis has been most
aggressive in seeking to address this issue. The region’s research institutions have created a nonprofit, the
Biogenerator, to provide seed funding and help commercialize technology. Washington University and
St. Louis University have created internal commercialization funds to support proof-of-concept activities.

All but one of the benchmarks have formed pre-seed and/or seed funds to support the
development of new start-up companies. Most of these funds are in the $5 million to $10 million
range and make investments of up to $250,000. The Business Technology Finance Program operated by
i2E for OCAST provides pre-seed funding of up to $125,000. A proposal is pending in the Oklahoma
Legislature to create a $10 million seed fund ($5 million in state funding to be matched by $5 million in
private dollars). The seed fund
Figure 13: Biotechnology Venture Capital by Metropolitan Areas in
would make investments in the
the Benchmarks, FY 1999–FY 2004
range of $250,000 to $500,000.
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Venture capital investment in
biotechnology companies is
increasing, although it is not
yet at the level of St. Louis or
Dallas. Between FY 1999 and
FY 2004, venture capital funds
invested $54.9 million in bioscience firms in the Oklahoma
City metropolitan area
(Figure 13).29 This level of
investment is similar to that of
Kansas City and Birmingham, but
significantly less than St. Louis

Source: PWC Moneytree data, Battelle calculations
29

These data are for the Oklahoma City MSA as defined by the U.S. Census Bureau. The MSA includes Norman,
but does not include Stillwater or Ardmore.
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and Dallas. However, biotechnology venture capital investments increased nearly ninefold in the
Oklahoma City MSA between the 1996–2000 time period and the 2001–2004 time period.

The Greater Oklahoma City region has a gap in later-stage venture capital in comparison to
the benchmarks. Most of the benchmarks have taken steps to attract venture capital companies willing
to make second- and third-round investments in bioscience companies. In St. Louis, a $60 million
privately managed “fund of funds” has been created to build syndication with funds in other regions.
Saskatoon has access to a $45 million Western Life Sciences Venture Fund, which is privately managed
but was subsidized by a provincial tax credit. Several years ago, Oklahoma raised a Life Science Fund,
which has been fully invested in five companies that have since raised more than $85 million in
professional venture capital. There is interest in creating a second life science fund but the start date has
yet to be determined.

The region has a wealth of talent in the graduates of its universities, but a smaller bioscience
workforce than Dallas, St. Louis, and Kansas City. The region’s educational institutions awarded
approximately 2,500 bioscience degrees in 2002. Among the benchmarks, only St. Louis with
4,500 bioscience degrees awarded in 2002 produced more bioscience graduates than the Greater
Oklahoma City region (Figure 14).
Figure 14: Bioscience Degrees Awarded in Oklahoma City and the Benchmarks, FY 2002

Physicians, Pharmacists, & Dentists
Nursing & Therapies
Healthcare Assistants & Technicians
Healthcare Administration
Biological & Medical Sciences
Agricultural & Environmental Sciences

5,000
4,500
4,000

3,500
3,000
2,500

2,000
1,500
1,000
500

St. Louis

OKLAHOMA CITY

Dallas

Kansas City

Birmingham

Louisville

The Greater Oklahoma City region and the benchmarks share the same difficulty in attracting
entrepreneurial and management talent with experience in starting up bioscience companies,
but some of the benchmark regions are developing creative ways to address this issue. Two
bioscience incubators in St. Louis house a chief executive officer (CEO) in residence who mentors new
start-ups with the expectation that he or she will eventually leave to launch a new company. Other regions
are using students in their entrepreneurship programs to assist start-up companies. i2E has a corps of
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mentors who can help with early-stage companies and serve as interim CEOs, but attracting CEOs to the
Greater Oklahoma City region is still a challenge.

Oklahoma’s PHF Research Park, as well as the Oklahoma Technology and Research Park
(OTRP) in Stillwater and the OU Research Campus in Norman, gives the region a competitive
advantage over most of the benchmarks in terms of space and facilities. With the exception of
Saskatoon and Birmingham, the rest of the benchmarks are playing catch up in trying to develop research
parks in proximity to their medical districts. St. Louis and Louisville are seeking to do this, but they are
developing on an in-fill basis in already heavily developed areas. The proximity of PHF Research Park to
the region’s biomedical institutions and the availability of space for start-ups and for companies
relocating or expanding in the Greater Oklahoma City region are advantages that should be exploited.

Summary and Conclusions
The Greater Oklahoma City region compares favorably to the benchmarks in terms of the infrastructure
that is available to support the start-up and growth of bioscience companies. The programs operated by
OCAST and i2E are similar to the best practice examples from the benchmarks. One area in which the
region has a competitive advantage is in space and facilities. The region has a well-developed research
park located close to its medical center, another research park under development in Stillwater, and a
research campus in Norman that contains two multi-tenant buildings. Incubator facilities are available at
PHF and in the Meridian Technology Center for Business Development. Research parks in most of the
benchmarks are only in the early stages of development and are being developed on an in-fill basis.
Encouraging and facilitating the commercialization of university-developed technologies is a challenge
for the benchmark regions as it is for the Greater Oklahoma City region. The benchmarks also continue to
struggle to build local venture capital markets and to ensure an availability of pre-seed and seed capital.
The one area in which the region lags several of the benchmarks is in the size of the bioscience R&D
base. The Greater Oklahoma City region’s R&D base is significantly smaller than St. Louis, Dallas, and
Birmingham. The good news is that the region’s NIH funding almost doubled between 1999 and 2003.
Table 9 summarizes the findings from the benchmarks and assesses the region’s competitive position.
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Table 9: Summary of Benchmark Findings and Assessment of the Greater Oklahoma City Region’s Situation
Key Issue Area
Leadership

Bioscience focus

R&D base

Tech transfer/
commercialization

Pre-seed/seed and
venture capital

Talent

Space and facilities

Business
environment

Situation in Greater Oklahoma City
Region

Benchmark Findings
Bioscience cluster organizations are
widely in place, serving to steer strategy
and providing opportunity for networking
Several regions are targeting bioscience
at the technology platform or end-market
level
Several are also targeting ag/plant biotech
Of the benchmarks, only Texas and
Kentucky have made significant
investments in R&D capacity, but Kansas
seems poised to follow
Not an area of great success among the
benchmarks, but several are moving
aggressively, especially St. Louis
With exception of Birmingham, all the
regions have active pre-seed funds of
some kind. All still having trouble building
local capacity for later-stage funding,
despite range of tactics
University entrepreneurial centers are
moving from research into practice—
flowing students into business planning for
research partners and university’s own
licensing projects
Best-in-class research park is Innovation
Place. Wet-laboratory incubator capacity
led by St. Louis, with significant space in
Birmingham and Saskatoon
Seed capital credits have been poorly
utilized. Saskatoon integrates generous
R&D credits with large matching funds

No single voice for the bioscience sector

Core competency assessment will identify
analogous areas, but it is clear that there is
competition in ag/plant biosciences
$500 million bonding for higher education
passed by Legislature in 2005. Request for
$100 million to create research endowment
was not enacted
Greater Oklahoma City faces issues very
similar to other regions
Technology Transfer Alliance may help
address
Proposal for seed fund not enacted
Lack of local venture funds despite
Oklahoma Capital Investment Board (OCIB)
and tax credits provided to investors
Opportunities exist to link OU and OSU
students seeking master’s degrees in
business administration to assist start-up
companies
Greater Oklahoma City has competitive
advantage with PHF Research Park, OTRP
and OU Research Campus and its space for
start-up companies
Oklahoma has one of the earliest “fund of
funds” backed by contingent tax credits that
is now being adopted in many other states

COMPETITIVE ADVANTAGES
States and regions across the country are focusing resources on creating an environment that will
encourage and facilitate the growth of their bioscience sectors. To succeed, the Greater Oklahoma City
region must build upon its competitive advantages as a location for bioscience companies and address any
competitive disadvantages. The Battelle project team interviewed or held focus groups with
approximately 75 public and private leaders, bioscience company CEOs, entrepreneurs, venture
capitalists, government officials and service providers to get their input on the strengths, weaknesses,
opportunities and threats facing the Greater Oklahoma City region as the region seeks to grow a vibrant
bioscience sector. This section of the report summarizes the team’s findings obtained through interviews,
small group discussions, focus groups, and review of secondary data.
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Strengths

Strengths

Rapidly growing bioscience research base,
with excellence in key areas of the
biosciences. As seen previously in Figure 8,

•

the region received $72.6 million in NIH
awards, considered the “gold standard” of
bioscience funding, in 2003. This reflects a near
doubling of NIH awards since 1999 when the
region received $37.9 million. Total NIH
awards grew by 67 percent nationally during
this time period. Since 1998, OMRF’s NIH
funding has grown at an annual rate of more
than 23 percent, outpacing every major medical
research institute in the country with the
exception of one.30 OU’s31 NIH funding doubled
during this time period, growing from $24.6
million to $50 million.

•
•
•

•
•
•
•
•


Rapidly growing bioscience R&D base
with excellence of research in key areas
at OMRF, OUHSC, Noble Foundation,
McGee Eye Institute, OU, and OSU
Access to specialized facilties and
equipment
Presence of the Noble Foundation
Commitment to increase number of
faculty and investing in facilities and
equipment
Availability of space in research parks
and incubators
Well-developed technology infrastructure
including OCAST and i2E
Excellent workforce and talent pool
Revitalization of Oklahoma City
Supportive public and private sector
Family-oriented, high quality of life

Not only is the bioscience R&D base growing,
but business and research leaders interviewed by
Battelle agreed that Oklahoma’s research institutions are conducting very high quality research. This
quality research is reflected in the national rankings. The Dean McGee Eye Institute, which includes
OUHSC’s Ophthalmology Department, ranked sixth nationally in NIH awards in 2003; the Microbiology/
Immunology/Virology Department ranked ninth nationally.

Access to specialized facilities such as the OUHSC Baboon Research Resource and the OU
Genome Sequencing Facility. The Greater Oklahoma City region has specialized animal facilities,
state-of-the-art- laboratories and equipment to support the work of bioscience researchers. OUHSC has
maintained a small baboon-breeding colony for approximately 45 years. In 1998, with support from both
the Oklahoma Board of Regents for Higher Education and NIH, a new facility was constructed at the
USDA Ft. Reno Grazinglands Research Laboratory. Additional funding from NIH to characterize the
baboon for biomedical and behavioral research has allowed the Center to expand. The Center, which
currently has a population of approximately 400 baboons, is now a resource for researchers nationwide.
OU’s Advanced Center for Genome Technology was one of the NIH Centers that participated in
sequencing the human genome. The Center continues to provide facilities for cutting-edge genomic
research.
30
31

OMRF Press Release, October 14, 2004.
Data includes both OUHSC and OU-Norman.
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Presence of the Noble Foundation. The Noble Foundation in Ardmore is the largest private
foundation conducting plant science and agricultural research in the United States. The Foundation has
more than 300 employees focused on performing world-class research in plant sciences. The Foundation
has deep resources and expertise in functional plant genomics and transgenics coupled with an integrated
system for translational work to bringing new cultivars to the field, together with an integrated system of
resources and personnel to conduct the necessary field and animal trials. The Foundation has made
significant recent investments in its facilities and property, which includes 12,000 acres of pasture
woodlots and forage areas available for research purposes. The Foundation is an important bioscience
asset for the State of Oklahoma.

State and university commitment to increasing the number of faculty and investing in facilities
and equipment. Both OMRF and OUHSC have made commitments to add research positions and
continue to recruit high-quality faculty and researchers. OMRF currently has 45 researchers (who brought
in $28 million in NIH funding in 2004) and plans to expand to 55 researchers within the next 3 years.
OUHSC plans to add 100 researchers to its base of about 150 researchers. OUHSC is currently
undertaking a capital campaign to raise funds to enable the Center to recruit 20 to 25 researchers in the
area of cancer genetics. The addition of new facilities at OUHSC is making it possible for the Center to
expand its number of researchers. OMRF, however, is currently constrained by lack of additional
laboratory space.
The Legislature passed and the Governor signed the Oklahoma Higher Education Promise of Excellence
Act of 2005 (HB 1191), which authorizes issuance of $475 million in bonds for a slate of higher
education projects, many of which target research and laboratory facilities. Examples of projects to be
funded include renovation and construction of a chemistry and biochemistry building at OU and
construction of a five-story OSU Science and Technology Research Center that will provide laboratory
space and research facilities. The legislation also created a $25 million bond bank to finance future
improvements at the state’s colleges and universities.

Availability of space in research parks and incubator facilities. The region is fortunate to have
multiple locations—PHF Research Park in Oklahoma City, the OTRP in Stillwater, and the OU Research
Campus in Norman—available to provide space for bioscience and other technology companies. OTRP is
a 160-acre campus that includes the Meridian Technology Center, an incubator that provides assistance
and services to start-up technology companies. The OU Research Campus houses government agencies
and businesses and includes the Weather Center, a complex of federal, state, private, and University
meteorological agencies. The emerging Technology entrepreneurial center (eTec) provides incubator
space in Norman.
The presence of PHF Research Park, located on land adjacent to the region’s medical complex, is a true
competitive advantage for the region. Many other regions are struggling to develop industrial space near
their medical complexes, often in heavily developed urban areas. The Park, which is located on 24 acres,
currently contains 550,000 square feet of Class A wet-laboratory space in five buildings. At full build-out,
the Park will include eight buildings and 1 million square feet of space. Wet-laboratory space is offered
for less than $20 per square foot, with a $20 allowance for tenant improvements and additional financing
available for fit-out. The Park offers assistance to, and in some cases space, for start-up companies and
has been able to accommodate firms as they grow. The concentration and co-location of seven hospitals
and research institutions and a growing base of companies in the PHF Research Park provide an
important, visible signature site that enhances the region’s ability to attract new investment and talent.
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Well-developed technology infrastructure, including OCAST
and i2E, that supports firms at all stages of the firm life cycle.

i2E: Turning Innovation into
Enterprise

OCAST, the state agency responsible for science and technology
Vision – circa 2007
development, supports basic and applied research in the health, plant
Oklahoma is known for an
and animal sciences, supports the commercialization of technology
exploding growth rate of new
developed at Oklahoma institutions through the services provided by
firms that are providing new
i2E, provides early-stage capital through i2E for new technologytechnology-based products
based companies, and seeks to improve the competitiveness of small
and services.
and medium-sized manufacturers through the Oklahoma Alliance for
Manufacturing. i2E offers a full array of services that include
Mission
enterprise development services, university outreach, and mentoring.
Home-grown economic
Enterprise development services include assessing a client’s needs
development by fostering the
and capabilities, evaluating the business opportunity, coordinating
birth and nurturing the growth
service delivery, and managing any needed client and service
of advanced technology
provider relationship. i2E also administers the OCAST Technology
companies in Oklahoma.
Business Finance Program, which provides up to $150,000 for
proof-of-concept work. Companies that receive financing are
expected to pay it back at a rate of 2:1 after 5 years if they have been successful. Thus far, $1.5 million
has been repaid; the Program currently has a balance of approximately $1.4 million.
i2E has assisted more than 855 companies since its inception in late 1998. Of the clients assisted, more
than 150 have successfully competed i2E’s staged access to capital process and more than 80 companies
have acquired investment capital. Figure 15 shows the range of support available to firms in Oklahoma.

Excellent workforce and talent pool. The workforce and talent pool, with the exception of seasoned
bioscience entrepreneurs, is a strength, with employers reporting that their workers are high quality and
less expensive than workers in competing locations, especially on the coasts. Research institutions
reported that they have no problem recruiting scientists, and the region has a wealth of talent in the
graduates of its universities. As seen previously in Figure 14, the region’s educational institutions
awarded approximately 2,500 bioscience degrees in 2002, second only to St. Louis in terms of bioscience
degrees awarded.
No firms reported difficulties in hiring bioscience technicians, and many firms cited positive experiences
in employing interns and hiring graduates of the Biotechnology Program offered at the Oklahoma City
Community College (OCCC). OCCC offers a 2-year, 65-credit associate’s degree in biotechnology that is
laboratory intensive and includes an internship at a local biotechnology site. The College also offers a
29-credit certificate of mastery. OCCC recently established a Nanotechnology and Engineering
Informatics Initiative.
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Figure 15: Greater Oklahoma City Region’s Existing Bioscience Support Infrastructure
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Revitalization of Oklahoma City because of, in large part, the Metropolitan Area Projects
(MAPS) Program. Oklahoma City has made major investments in the last decade to improve the quality
of life in Oklahoma City and make it more attractive to researchers and technology workers. In 1993,
voters approved a 1 cent temporary sales tax to pay for projects that would revitalize downtown
Oklahoma City. The MAPS Program was used to
•

Construct a new ballpark

•

Construct a new arena

•

Construct the Bricktown Canal

•

Construct a new downtown library

•

Construct dams, trails, and parks along the Oklahoma River

•

Create a new transportation link

•

Renovate and expand the convention center

•

Renovate the Civic Center Music Hall

•

Renovate the livestock exhibit buildings and arena at the state fairgrounds.

These projects led to the development of housing, restaurants and new hotels in downtown Oklahoma
City close to the Oklahoma Health Center.
In 2001, the City authorized MAPS for Kids, a $700 million program to renovate and rebuild dozens of
K-12 schools. Both of these programs have positioned the Oklahoma City region to be much more
attractive as a location for researchers as well as bioscience entrepreneurs and workers.

Supportive public and private leadership. The Governor, the Legislature, and Oklahoma’s
Congressional Delegation have been and are committed to developing the state’s bioscience sector. In
2003, Governor Henry initiated EDGE, a bipartisan effort to develop a plan to improve the economy and
quality of life in Oklahoma. One of the most significant proposals resulting from EDGE is the one that
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suggests the creation of a $1 billion research endowment that would be used to support research and the
transfer of innovation and technology to the private sector. When fully funded, the EDGE Endowment
would provide $35 million to $40 million annually to support research and commercialization. In 2005,
Governor Henry proposed that half of the excess funds in the state’s Rainy Day Fund, approximately
$100 million, be allocated for the EDGE Research Endowment. The Governor also proposed a doubling
of the OCAST budget. Unfortunately, the Legislature did not enact legislation to establish the endowment
and OCAST’s funding was essentially flat. The Legislature did pass the Oklahoma Higher Education
Promise of Excellence Act, which is described above, during the 2005 session.

Family-oriented, high quality of life. Researchers and business executives alike described the region
as offering a high quality of life in terms of housing affordability, cost of living, and lack of congestion.
Interviewees indicated that new downtown Oklahoma City investment, cultural and recreational
attractions, and a more “business friendly” environment all contribute to making the region a more
attractive place to invest, live, and work, University officials and CEOs indicated that, while it might be
difficult to recruit researchers and workers, people who come to the region are unwilling to leave.
While quantitatively measuring “quality of life” is difficult and definitions of “high quality of life” are
subjective, available data support these views. The median value of a single-family, owner-occupied
home in Oklahoma City in 2000 was $80,300, compared with the national average of $119,600.32 When
compared with other major bioscience centers, the difference is even more dramatic. The median value of
a single-family, owner-occupied house in Raleigh, North Carolina; Montgomery County, Maryland; and
San Diego, all emerging bioscience centers, was $156,000, $221,800, and $227,200, respectively.
Commute times are also lower in Oklahoma City. Mean travel time to work for Oklahoma City was
20.8 minutes, compared with 25.5 minutes nationally, 25.3 minutes in San Diego County, and
32.8 minutes in Montgomery County, Maryland.

Weaknesses

COMPETITIVE DISADVANTAGES

•

Small bioscience research base and lack of depth
in terms of the number of researchers working in
some areas. The region has many extremely productive

•

Small bioscience R&D base and lack of
depth in terms of the numbers of
researchers in some areas
Lack of bioscience-focused venture
capital, particularly at the seed stage
Lack of seasoned entrepreneurial
management talent
Challenges in commercializing
university-developed technologies
Few networking opportunities
Lack of image as a bioscience center

bioscience researchers doing very high-quality research;
•
however, there are too few of them to generate the level
of R&D necessary to create large numbers of companies.
•
Two factors limit Greater Oklahoma City regional
•
institutions from significantly increasing the number of
•
researchers. First is the lack of funding for faculty
positions, and second is the lack of adequate laboratory
space to recruit and house additional researchers. As mentioned previously, the State of Oklahoma
provides significantly less funding for its public universities than do similarly sized states. This limits the
ability of institutions to add researchers to their faculties. OMRF has reached capacity in terms of its
facilities and will not be able to add positions without additional space. Steps are being taken to address
32

U.S. Census Bureau, American Fact Finder, www.factfinder.census.gov.
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both of these issues, however. The EDGE Endowment would help to address the issue of funding to
recruit faculty, the bond issue will provide support for facilities at the region’s public universities, and
private capital campaigns are underway at OMRF and the Dean McGee Eye Institute to secure funding
for new buildings.
There is no doubt that the region has some world-class researchers; but, in some of the areas identified as
opportunities, the number of researchers is very small. So, for example, while the region has world-class
researchers in the field of glycomics, the total number of researchers working in this area is less than 10.
It will be important to recruit additional researchers in those fields where the region has excellence but
not depth.

Lack of bioscience-focused venture capital, particularly at the seed stage. One characteristic
shared by leading bioscience regions is that they are home to venture capital communities both oriented
toward early-stage investment and committed to local investment. It is critical to have local venture
capital funds with experience investing in bioscience companies. These regions also have networks of
successful bioscience entrepreneurs who act as angel investors, willing to invest in very early stage startup companies. The Greater Oklahoma City region does not have this type of venture capital community.
Several years ago, Oklahoma raised a Life Science Fund, which has been fully invested in five
companies. Investors in the fund included PHF, the Noble Foundation, OMRF, and private investors. The
OCIB was created in 1991 to support the growth of the venture capital industry in the state. It is a fund of
funds backed by contingent tax credits. The OCIP has $100 million in authority and has invested in 11
funds, including Emergent Technologies-Oklahoma, LP (ET-OK) fund, which has invested in several
OMRF spin-out companies. Currently, there is only one Oklahoma-based venture capital firm, Chisholm
Ventures.

Figure 16: Angel Investment (Pre-seed/Seed Capital) Trends, 2001–2004
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But, while lack of local venture funds willing to invest in bioscience companies is an issue, successful
start-up companies have been able to attract venture funding from outside the region. An even more

50

Greater Oklahoma City’s Bioscience Roadmap

important need is for seed capital, very early stage funding in the range of $250,000 up to $2 million.
Seed funding is often provided by angel investors; but, in Oklahoma, angel investments have declined
significantly over the past several years. In 2001, Oklahoma angel investors invested $18.7 million in 13
deals. In 2004, angel investors invested only $4 million in 13 deals (Figure 16). The proposal to create a
seed capital fund with $5 million from the Legislature to be matched by $5 million from the private sector
was designed to address this need.

Lack of seasoned entrepreneurial management talent. Two issues were raised consistently by both
the bioscience business community and the academic community as being the greatest obstacles to
starting and growing bioscience companies in the Greater Oklahoma City region. The first, as discussed
above, is lack of pre-seed/seed and venture capital; the second is the lack of seasoned, experienced
managers to steer new bioscience start-ups. This is an issue for any region trying to create a critical mass
of bioscience companies. Interviewees repeatedly cited the lack of experienced people to fill positions as
CEOs, chief operating officers (COOs), and chief financial officers. As a result of the lack of local talent
with this experience, some start-ups are being managed by CEOs who live in the region on a part-time
basis. This raises the possibility that such firms could be relocated to the original home of the CEO. This
issue will resolve itself over time as the number of successful CEOs increase and move on to start
additional new ventures. But, in the short-term, it is an area that may require some type of intervention.

Challenges in commercializing university-developed technologies. Having a strong bioscience
research base, while necessary, is not sufficient to become a bioscience leader. Regions with strong
bioscience sectors have established mechanisms that promote the transfer of knowledge from universities
and laboratories to industry. Much of Silicon Valley’s success, for example, is attributable not only to the
world-class research conducted at Stanford University, but also to Stanford’s policy of encouraging its
faculty and students to commercialize research they developed. Oklahoma’s universities do not have a
long track record of being active in technology transfer and commercialization, but they are beginning to
build an infrastructure to support these activities. OU has an Office of Technology Development that
serves both OUHSC and the Norman campus, and OSU has a Vice-President for Research and
Technology Transfer. OMRF has had a very successful record of spinning out new companies, with five
companies created just this year.
Despite these efforts, many of the faculty and business people interviewed indicated that licensing
technology from a university or trying to create a new company based on university-developed
technology is still a long and difficult process that they feel is not supported by their institutions. These
views may be based on past experiences and, although practices are changing, it often takes a long time to
change perceptions. Data on technology transfer activity show that both OMRF and OU perform well in
terms of the number of start-up companies generated per license executed, ranking in the top quartile of
research institutions and universities in the United States. OMRF also ranks in the top quartile in terms of
start-ups per $10 million of R&D. OSU ranks at the median for start-ups per license executed, but below
the median in start-ups per $10 million of R&D.33
The Governor’s EDGE initiative identified technology transfer as a priority and called for the development of a comprehensive strategy for improving the transfer of technology from universities and
laboratories into the private sector in Oklahoma.34 A Technology Transfer Alliance has been established
to address this action.
33
34

Association of University Technology Managers, Annual survey, 2003 and Battelle calculations.
Oklahoma’s EDGE Action Plan 2004. www.okhighered.org/eco-devo/edge-reports/action-plan.pdf.
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Few opportunities for networking. As many observers of high-technology clusters have noted, the
most successful clusters facilitate extensive and intensive networking among technology companies and
their managers and employees. In a very few leading communities like Silicon Valley, this networking
has occurred naturally, with formal organizations like Joint Venture-Silicon Valley coming only later.
However, in the vast majority of American regions, such organizations need to be built from the ground
up; otherwise, the desired degree, scale, and intensity of networking will not occur. The business leaders
and entrepreneurs interviewed indicated that there are few opportunities for them to interact with their
counterparts in other companies or with researchers from the various research institutions. i2E holds some
networking events, but the resources they have to devote to this activity are limited. There is no
organization specifically focused on the bioscience industry.

Lack of image as a bioscience center. There was a strong consensus among those interviewed that the
bioscience assets of the region, including both the biomedical assets in Oklahoma City and the plant and
animal science assets of the region, are not recognized either nationally or within the state and region.
Unawareness of the resources available in the region can make it difficult to recruit researchers and senior
managers. Again and again, interviewees said that if they can get a prospective recruit to visit the region,
they can convince them to relocate to Greater Oklahoma City. The challenge is in getting them to visit.
Lack of a national image also makes it more difficult to attract venture capital. For these reasons, it will
be important for the region to create a brand and market itself both within the state and nationally.

CONCLUSION
This review of the Greater Oklahoma City region’s competitive advantages and disadvantages suggests a
number of areas that will need to be addressed in order to substantially accelerate the growth of the
region’s bioscience sector. First, the region needs to continue to grow its bioscience R&D base. Second,
the region must develop a thriving venture capital market willing to invest in early-stage bioscience
companies. Third, to generate significant numbers of bioscience start-up companies, the region will need
to attract or develop experienced bioscience entrepreneurs and managers, provide in-depth assistance to
emerging bioscience companies, and increase the level and scale of networking among members of the
bioscience community. Fourth, the region needs to create an environment in which these small companies
can flourish. Figure 17 identifies the gaps to be addressed. The strategies and actions proposed in the
action agenda will address these gaps.
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Figure 17: Key Gaps in Greater Oklahoma City’s Bioscience Support Infrastructure
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An Action Agenda to Build
Greater Oklahoma City’s Bioscience Economy
PROPOSED APPROACH
The Greater Oklahoma City region should build its bioscience base by focusing on its unique assets and
capabilities. These include its research institutions, base of bioscience companies, and the various
organizations such as the PHF and OCAST that have long supported the growth of this sector. It is
recommended that the Greater Oklahoma City region accelerate the growth of its bioscience economy by
•

Building on strengths and successes

•

Creating collaborative partnerships among research institutions and between research institutions and
industry

•

Creating a positive bioscience environment that will attract researchers, entrepreneurs, and capital

•

Increasing awareness of the region’s bioscience excellence within the state and the nation.

Build on Strengths and Successes
The State of Oklahoma and the Greater Oklahoma City region have developed an infrastructure of
support for technology-based businesses during the last two decades. OCAST was created in 1987 to
promote technology-based economic development in the state. From its early days, OCAST has focused
on promoting the development of the biosciences through its Oklahoma Health Research Program and the
Oklahoma Applied Research Support Program. Over the years, OCAST has continued to add programs to
address the needs of technology companies at every stage of the life cycle of firm creation and growth.
OCAST created i2E, originally known as the Oklahoma Technology Commercialization Center, to
accelerate the process of turning new ideas and discoveries into companies and products. Today, i2E is
considered a “best practice” commercialization program that many other states and regions are trying to
adapt to their local conditions.
The Oklahoma economy has benefited significantly from OCAST’s programs. OCAST program-funded
projects from inception through FY 2003 have attracted more than $1.3 billion in federal and private
dollars and helped Oklahoma small businesses win more than $20 million in Small Business Innovation
Research (SBIR) awards since 2000. OCAST has invested more than $3.25 million in pre-seed financing
in advanced technology start-up companies through the Technology Business Finance Program, which is
administered by i2E.35 OCAST also supports faculty and student internships, providing faculty and
students with experience in high-technology R&D.
The region has also developed a strong technology infrastructure that includes successful research parks
and incubators and strong economic development organizations in Greater Oklahoma City, Stillwater,
Norman, and Ardmore. The region is thus in a strong position to move forward in achieving its bioscience
vision. Whenever possible, these organizations and successful programs should be tapped to address the
needs identified in this Roadmap.
35

Oklahoma Center for the Advancement of Science and Technology, Impact Report 2004: From Concept to
Commercialization, 2004.
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Create Collaborative Partnerships
Accelerating significantly the growth of Greater Oklahoma City’s bioscience economy will require that
the region’s research institutions work in partnership with bioscience companies and with each other. The
bioscience sector stands out from other technology sectors in the close relationship that exists between the
research and industry enterprises. Major new products and innovations in the biosciences are frequently
related to basic research discoveries, while in other technology sectors the links are less direct. As a
result, bioscience companies seek close interactions with academic researchers. Major university and
nonprofit research institutions are not only the key to basic research discoveries that can generate product
leads for bioscience companies, but more importantly create an environment in which bioscience
companies can flourish.
There are close linkages between many of the small bioscience companies located in Oklahoma City
(particularly those located in PHF Park) and individual researchers at OUHSC and OMRF. There are
fewer linkages in the larger region between bioscience companies and OU, OSU, and the Noble
Foundation. Key to driving growth will be the facilitation of collaborative relationships between research
institutions and industry focused on the bioscience technology platforms proposed for development in the
region.
Multidisciplinary and cross-institutional linkages also will be required to develop the research excellence
that will be needed to develop the technology platforms. For example, in the area of infectious disease
microbiology, OUHSC has clear strengths in microbiology and immunology; but, OMRF and OSU have
complementary strengths in infectious diseases and zoonotic diseases, respectively. If all three institutions
work collaboratively, a very strong technology platform could emerge in this area in the region. The same
is true in the plant sciences. As individual institutions, OSU, OU, and the Noble Foundation have much to
contribute; but, taken together as an integrated platform where they collaborate with one another, the
whole will be greater than the sum of its parts. Such collaboration, which can be facilitated by OneNet
(Oklahoma’s telecommunications and information network), will be critical in the Greater Oklahoma City
region because its individual institutions are small compared with many of its competitors.
In addition, there may be the potential for other Oklahoma communities to increase their scientific base in
a support role/and or primary role to this industry cluster. For example, strategic alliances between
OUHSC in Oklahoma City and Tulsa can be enhanced with their common mission in cancer, diabetes,
and clinical research, all areas of focal research emphasis. There could also be similar synergies for OSU,
the University of Tulsa, OCU or other institutions in the scientific arena and/or business development
synergistic applications.

Create a Positive Bioscience Environment
Many of the issues raised by the bioscience community during the process of developing this Roadmap
face any region trying to build a bioscience sector. Until a region achieves a critical mass of companies, it
will be difficult to attract venture capital funds willing to invest in bioscience companies, the number of
service providers experienced in working with bioscience companies will be limited, and the talent pool
of experienced bioscience managers and senior personnel will be small. Various actions are proposed in
this Roadmap to address these needs in the short term; but, over the long-term, the most effective way of
addressing them is to create an environment that will attract researchers, entrepreneurs, and capital. In
effect, this is the strategy that the Greater Oklahoma City has been following for the past wo decades. The
region’s research institutions have been able to attract top-quality researchers because they provide them
with high-quality space, facilities, and equipment. Entrepreneurs have been able to start and grow
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companies often because of the assistance provided by programs such i2E and the Meridian Technology
Center and because wet-laboratory space is available at reasonable costs. Companies have chosen to
locate their operations in the region because of the availability of space in attractive research parks
located close to the region’s research institutions. The strategies and actions proposed in this Roadmap are
designed to continue to develop an environment that will make the Greater Oklahoma City region a great
place for bioscience firms.

Increase Awareness of the Bioscience Excellence of the Region
The Greater Oklahoma City region clearly has much to be proud of in terms of its bioscience resources,
yet the region’s assets are not well known outside of the state. In fact, there is limited awareness among
the state’s citizenry of the region’s impressive bioscience base. To attract venture capital dollars and
bioscience talent, the region will have to create an identity for itself in the biosciences and publicize the
exciting bioscience discoveries that are happening in Greater Oklahoma City. Putting Greater Oklahoma
City on the map as a bioscience center will go a long way toward bringing in greater bioscience
investment.
The region’s leadership will also need to educate the business community, legislators, and the general
public about the role that the biosciences can play in building the state and region’s economy and
improving quality of life for its citizens. The community must understand that the investments required to
become a bioscience leader will positively impact it.

VISION
With strong private and public sector leadership and the long-term commitment of the region’s business
community, research institutions, foundations, and state and local government, the Greater Oklahoma
City region can achieve the following vision within the next decade:

The Greater Oklahoma City bioscience sector is a key driver for the
region’s economy, providing a high rate of return measured in highwage jobs, high-quality health care, and career opportunities for the
region’s talent base. The region is recognized internationally for the
strengths of its research institutions in select areas of human and plant
and animal sciences, and as a place where agile entrepreneurs
continually demonstrate how to turn ideas into well-capitalized firms
that are among the leaders in their industry segments.
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STRATEGIES AND ACTIONS
The Greater Oklahoma City region is seeking to create a critical mass of bioscience companies. This will
be accomplished by ensuring that the region has a strong bioscience R&D base that is generating new
discoveries, facilitating their rapid entry into the marketplace, providing support for start-up and emerging
bioscience companies, and creating an environment in which these companies can grow and expand.
Figure 18 presents the components of the Greater Oklahoma City’s Bioscience Roadmap that address
each stage of the innovation cycle.
Figure 18: Overview of the Greater Oklahoma City’s Bioscience Roadmap

Idea
Generation

Firm Growth/
Expansion

• Adequate funding for higher
education
• Edge Research Endowment

• Oklahoma Bioscience Collaborative
• Enhanced bioscience –oriented

• Bioscience Opportunity Fund

research parks and Incubators
• Branding and marketing campaign
• Bioscience business attraction,
expansion and retention

Commercialization
Firm
Start-Up

• Streamlined tech transfer
• Expanded in-depth
services for bioscience
entrepreneurs

• Seed Fund
• CEO in Residence

Four strategies are proposed to grow Greater Oklahoma City’s bioscience cluster:
•

Strategy One: Build the region’s bioscience R&D base and encourage rapid commercialization of
bioscience discoveries.

•

Strategy Two: Develop and attract bioscience talent to the region.

•

Strategy Three: Grow a critical mass of bioscience companies by creating an environment in which
such firms can start up, grow, and prosper.

•

Strategy Four: Build a bioscience image and market the region.

Table 10 lists the proposed strategies and actions, which are described below. It should be noted that
while this Roadmap was developed by and for the Greater Oklahoma City region, a number of the
proposed actions including proposals for programs, activities and funding, would be available to
businesses and research institutions statewide.
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Table 10: Summary of Proposed Strategies and Actions for Greater Oklahoma City
Strategy

STRATEGY ONE
Build the region’s
bioscience R&D
base and
encourage the
rapid
commercialization
of bioscience
discoveries.

STRATEGY TWO
Develop and
attract bioscience
talent to the
region.
STRATEGY
THREE
Grow a critical
mass of
bioscience
companies by
creating an
environment in
which such firms
can start up,
grow, and
prosper.
STRATEGY FOUR
Build a bioscience
image and market
the region.

Action

Adequately fund Oklahoma’s public higher education system and create and fund the
proposed EDGE Research Endowment.
Create an Oklahoma Bioscience Opportunity Fund.
Continue to build and strengthen university tech transfer and commercialization capacity
of the region’s research institutions
Create a Technology Development Fund
Stimulate research collaborations between research institutions and industry by providing
funding for industry/university partnerships.

Establish an Executive-in-Residence Program and provide incentive packages to attract
successful serial bioscience entrepreneurs to the region.
Increase student awareness of bioscience employment opportunities by expanding
internship programs, holding job fairs, and sponsoring activities that expose graduate and
undergraduate students to the region’s bioscience base.
Undertake a campaign to attract bioscience talent with ties to the region.

Create a bioscience seed fund and work with other states in a regional effort to attract
venture capital.
Undertake an active bioscience business development effort.
Build the technology infrastructure necessary for the region to establish, grow, and recruit
firms through a series of incubators, enhanced bioscience research parks, and
accelerators.
Provide expanded in-depth services to bioscience entrepreneurs.

Form an Oklahoma Bioscience Collaborative.
Implement a branding and marketing campaign and a communications strategy to
educate and inform citizenry, elected officials, and the nation about Greater Oklahoma
City’s bioscience assets.
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Strategy One: Build the region’s bioscience R&D base and encourage the rapid
commercialization of bioscience discoveries.
To become a major bioscience center, a region must have a strong, world-class higher education presence,
with leading-edge researchers and clinicians in the medical, life, and biological sciences, as well as
veterinary and agricultural sectors. Medical centers and teaching hospitals, multidisciplinary centers, and
modern facilities, well-equipped for state-of-the-art research, are hallmarks of a respected regional
bioscience center today.
It has been established in this report that the Greater Oklahoma City region has excellent higher education
and bioscience research institutions conducting world-class research. However, there is a consensus
among the region’s bioscience community that the region still lacks scale in its bioscience research base.
The region has succeeded in capturing a greater share of NIH dollars during the past 5 years; but, with the
leveling off of the NIH budget and the allocation of a greater share of the federal budget to national and
homeland security, the competition for bioscience research dollars will increase. The Greater Oklahoma
City region must continue to make strategic investments that will position it to compete successfully for
bioscience R&D dollars. Focusing specifically on key bioscience technology platforms will enable the
region to build depth in strategically targeted areas. At the same time, the region’s research institutions
need to maintain support for the basic sciences that underpin all of the areas of bioscience R&D.

Action One: Adequately fund Oklahoma’s public higher education system and create and
fund the proposed EDGE Research Endowment.
Oklahoma’s public higher education system is not funded at the level found in many states of similar size.
A recent analysis prepared by the Oklahoma Board of Regents found that the average state funding
(including appropriations, tuition, and fees) of academic medical centers in the States of Arkansas,
Colorado, Georgia, Kansas, Louisiana, Maryland, Nebraska, Texas, South Carolina, and Tennessee was
was almost 50 percent higher than the state funding that OUHSC receives. Academic health centers in
these states received an average of $158 million annually, whereas OUHSC receives $110 million
annually in state funding. OUHSC , OU, and OSU can increase their R&D output only if they are able to
hire additional research-oriented faculty; to do that they need adequate support from state government.
The Governor’s EDGE Action Plan proposes a mechanism that would provide funding to grow the state’s
academic R&D base. The Plan calls for creating an EDGE Endowment of $1 billion to support “research
and the transfer of innovation and technology to the private sector.” It is proposed that $1 billion be
invested in the Endowment over a multiyear period. When fully funded, the Endowment would be
expected to generate $35 million to $40 million each year. These funds would be used to
•

Provide matching funds to compete for federally funded centers of excellence

•

Purchase state-of-the-art equipment

•

Build public and private research facilities

•

Create “centers of innovation” focused on strategic areas of importance to the state’s industries

•

Invest capital to support commercialization

•

Provide start-up packages to attract outstanding researchers.

The Governor proposed legislation that would have created the Edge Research Endowment and allocated
$100 million from the state’s Rainy Day Fund to the Endowment. Although the legislation was not
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enacted in 2005, the bioscience community should work with state government to get the Endowment
created and funded as soon as possible.
Resources Required: Establishing the Endowment will require an investment by the state of
$100 million a year for 10 years.
Time Frame: Short-term
Lead Organizations: Once it is created, the Oklahoma Bioscience Collaborative that is proposed in
Action Thirteen should be responsible for advocating for the EDGE Research Endowment. In the interim,
the members of the Greater Oklahoma City Regional Bioscience Strategy steering committee, with
support from the Greater Oklahoma City Chamber, should advocate for the creation of the Endowment.

Action Two: Create an Oklahoma
Bioscience Opportunity Fund.
As discussed in Action One, the Greater
Oklahoma City region must continue to build its
bioscience research base in order to grow its
bioscience economy. This will require
investments not only in people but in buildings
to house them and equipment to enable them to
conduct state-of-the-art experimentation. The
EDGE Research Endowment, once it is fully
funded, will generate significant dollars to
invest in R&D, faculty, and facilities. But, even
if the Endowment is created in 2006, it will not
generate $25 million until 2010. The region
cannot wait that long if it truly wants to become
a leading bioscience center, particularly in light
of the investments being made in states and
regions throughout the United States.

Indiana’s 21st Century Fund

Indiana’s 21st Century fund was created by the
General Assembly in 1999 to diversify the state’s
economy by developing and commercializing
advanced technology. The fund invests in
academic/industrial partnerships. Awards, which
can range up to $5 million but usually do not
exceed $2 million, are made based on a national
peer review process.
Accomplishments to date include the following:
• $137 million in awards have been matched by
$363 million and attracted $268 million in
federal and private follow-on funding
• 550 immediate technology and administrative
jobs and 26,000 related jobs
• Formation of 20 small companies and support
to another 120
• 20 Centers of Excellence

In 2005, the State of Washington allocated $350 million from its tobacco settlement fund to create a Life
Science Discovery Fund. The Fund hopes to raise another $650 million in private capital, thereby creating
a $1 billion pot of money that will be used to fund bioscience R&D. In 2004, Wisconsin Governor Jim
Doyle announced that the state would invest $750 million to support biotechnology, health science, and
stem cell research. Included in the proposal is a $375 million Wisconsin Institute for Discovery that is
expected to be funded by state and private sources over a 10-year period. The state has made an initial
investment of $50 million. The Institute will include specialists in biochemistry, nanotechnology,
computer engineering, and bioinformatics and will afford researchers the chance to convert their
discoveries into commercial ventures. Ohio’s Biomedical Research and Technology Transfer Trust Fund,
which is funded from the state’s tobacco settlement dollars, has distributed nearly $80 million since 2002
to several multimillion-dollar collaborative biomedical and biotechnology research projects that could
lead to commercialization. To compete, the State of Oklahoma must commit to making significant
investments to build its bioscience R&D capacity.
It is proposed that a statewide Oklahoma Bioscience Opportunity Fund be created to fund activities in the
short term that enhance bioscience research and build the region’s bioscience technology platforms. These
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investments will enable Greater Oklahoma City to leapfrog other regions in the technology platform areas
identified in this report. After 5 years, such activities could be funded by the EDGE Research
Endowment. The fund would award grants to both public and private institutions on a competitive basis to
provide funding to
•

Recruit key faculty in targeted areas

•

Match federal grant awards

•

Create one or more multi-institutional Centers of Excellence in the technology platform areas

•

Support young investigators

•

Construct laboratories and facilities

•

Purchase equipment.

Resources Required: It is proposed that $50 million a year for 5 years be invested, creating a
$250 million fund. These resources should come from state and local government, private businesses, and
philanthropic communities.
Time Frame: Immediate
Lead Organizations: It is proposed that the Oklahoma Bioscience Opportunity Fund be implemented by
OCAST through existing and new programs. The proposed Oklahoma Bioscience Collaborative, working
with the Greater Oklahoma City Chamber and regional economic development organizations in Ardmore,
Norman, and Stillwater, should be tasked with raising capital for the fund and advocating that it be
instituted.

Action Three: Continue to build and strengthen technology transfer/commercialization
capacity of the region’s research institutions.
It is generally acknowledged that, in the past, universities in the Greater Oklahoma City region have not
emphasized technology transfer and commercialization. University researchers share the perception that
there are few incentives provided to encourage them to expend time and resources on commercialization.
University leadership should be vocal in its support of commercialization and create incentives that
motivate research leaders to engage in the commercial development of technology. Each campus should
establish an annual award and university recognition for technology transfer and patenting activities, with
the award presented by top university officials such as the president or provost. In addition, researchers
who successfully engage in commercialization—and there are quite a few in the Greater Oklahoma City
region—should be celebrated in university publications and in the local media.
Efforts also should be made to streamline technology transfer processes. Both OU and OSU have taken
recent steps to dedicate more resources to improving their technology transfer operations. The EDGE
action plan called for streamlining and standardizing the process of transferring technology, making it
easier for businesses to capitalize on innovations and inventions produced by faculty, researchers, and
students. A Technology Transfer Alliance composed of the technology transfer officers of Oklahoma’s
universities and research institutions has been formed to address the EDGE recommendations. The
Alliance should seek to develop standardized research and licensing agreements that could be used by all
of the region’s research institutions, thus making it easier for the institutions to work with one another as
well as with the business community. Washington University, St. Louis University, and the University of
Missouri system, for example, recently completed work on such a standardized research agreement and
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also have developed and are using a model licensing
agreement. This was accomplished through the Research
Alliance of Missouri. It is seen as an important step in
accelerating the commercialization of bioscience
discoveries in the St. Louis region.
Faculty and researchers also need assistance in assessing
the commercial potential of a technology, examining
markets, and developing business plans. It is
recommended that a program be established to link
students in entrepreneurship, business, and technology
programs at OU, OSU, and Oklahoma City University
(OCU) with faculty and researchers. These students can
collect marketing data and generally assist with
assessing feasibility from a business perspective. The
University of Colorado, for example, puts together
teams that include a serial entrepreneur, service
providers or business people, the faculty member who
has developed the technology, a licensing associate, and
a student. The student, who may be an undergraduate or
graduate student, does the leg work for the group,
gathering needed information, preparing a market
analysis, etc. These students, who work part-time during
the academic year and full-time in the summer, take a 2day course in technology transfer and business
development before they begin this work.

Research Alliance of Missouri

The Research Alliance of Missouri (RAM) was
founded in 2003 to create better relationships
between Missouri businesses and the state’s
universities. Members include the chief
research officers and technology transfer
directors from 13 public and private
universities in Missouri. In 2004, A. T. Still
University of Health Sciences, Donald Danforth
Plant Science Center, Kansas City University
of Medicine and Biosciences, and the Stowers
Institute for Medical Research became RAM
members. Organizations with annual R&D
expenditures of at least $10 million are eligible
to participate.
RAM is charged with
• Fostering collaborative research between
universities and between universities and
businesses
• Streamlining technology transfer from
inventions in member university
laboratories to commercial products
• Addressing industry needs through
collaborative projects.
Working through the Alliance, the University of
Washington, St. Louis University, and the
University of Missouri System developed a
model licensing agreement and a standardized
research agreement.

For more in-depth assistance to faculty researchers, it is
recommended that the universities establish
relationships with i2E, the Meridian Technology Center, and other service providers that provide
commercialization assistance. These entities can perform due diligence, help identify technologies that
offer potential for the formation of new companies, and help connect researchers with management talent
and sources of investment capital.

Resources Required: Funding to administer a student technology transfer and business assistance
program is estimated to be $50,000 initially, increasing to $150,000 in year three and thereafter. The cost
of providing stipends to the students is estimated to be $5,000 per student. The program would begin with
five students and increase to 25 students annually within 5 years. Foundations and the universities’
business schools could be asked to contribute to this program. The additional activities included in this
action could be accomplished with existing resources.
Time Frame: Short-term
Lead Organizations: OU, OSU, and OCU

Action Four: Create a Technology Development Fund to support proof-of-concept and
other commercialization activities.
In the Greater Oklahoma City region, as in most regions of the country, it is difficult to find funding to
advance the commercialization of technology owned by universities. To commercialize institutionally
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owned IP at the highest value—and sometimes to license it at all—it is commonly necessary to perform
additional “proof-of-concept” studies, sometimes involving animal trials or, in the case of engineering
discoveries, a working prototype. Often, it is also necessary to “surround” the original discovery with
additional patents and protections. This kind of work is usually conducted by faculty members (although
sometimes by outside consultants) but at the direction of
Boston University’s Community Technology
the professional staff in the university licensing office. It
Fund
is almost never fundable through conventional, peerThe Community Technology Fund (CTF) is
reviewed federal programs and, if it is to take place at
Boston University’s (BU’s) name for its
all, it must be separately funded under a different set of
combined licensing office, commercialization
criteria focused mainly on economic development.
A number of universities, such as Purdue University and
Boston University, have established or are considering
establishing technology development funds. Numerous
medical schools and centers also have established a
variety of such funds, including Mayo, Cleveland Clinic,
Children’s Hospital Boston and Baylor. The text box at
right describes the technology commercialization
component of Boston University.

function, and direct-investment fund. A
separate unit of CTF, called “New Ventures,” is
responsible for developing new start-up
companies based on BU technologies.

New Ventures makes “technology development
awards” that are designed to “bridge the gap
between government funded basic science and
the more developed technologies that are of
interest to commercial entities.” The grants,
which range from $20,000 to $50,000 but can
be up to $100,000 under special circumstances,
can be used to finance commercialization
research or reduction to practice. Projects are
selected based upon commercialization
potential and the feasibility that the award will
increase the value of a technology or the
likelihood that it will be commercialized. The
awards are not repayable.

The size of commercialization awards usually ranges
from $50,000 to $250,000, and most programs are
budgeted at a level that can support only a few such
projects per year. These funds are used to undertake due
diligence to determine whether there is any commercial
value. In some cases, the researcher may be provided
small additional funds to further refine the “proof of
concept” of the research. If value is discovered, then IP procedures will come into play. The intent of this
fund is to discover additional commercial opportunities unforeseen by the researcher who is untrained in
examining market opportunities. The end result of a technology development award will be a prototype,
further research that helps determine market value, or other deliverables.
The Technology Development Fund could be administered by the proposed Oklahoma Bioscience
Collaborative or by OCAST.
Resources Required: It is proposed that the Fund receive $10 million over a 5-year period.
Time Frame: Short-term
Lead Organizations: The Oklahoma Bioscience Collaborative should work with the Technology
Transfer Alliance to design the Fund. The Fund should be managed by the Collaborative or OCAST.

Action Five: Stimulate research collaboration between research institutions and industry
by providing funding for industry/university partnerships.
The Greater Oklahoma City region has strong bioscience research institutions but a fairly underdeveloped
commercial bioscience sector. One way to build the bioscience industry sector is to build sustained
relationships between the region’s bioscience companies and its research institutions. And one way to
accomplish this is to provide funding for collaborative university/industry research projects. Such projects
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help build relationships between researchers and companies and provide support for activities that help to
move technology to the point where private investment capital can be obtained.
As of 2004, 17 states, including Oklahoma, had matching grant programs that provide an incentive for
firms to support research projects at local research institutions. Only two of these, Michigan’s Life
Science Corridor and funds managed by Pennsylvania’s Life
Maryland Industrial Partnerships
Sciences Greenhouse, are limited to the biosciences. The rest are
Program
available across a number of technology areas, one of which is
bioscience.
The Maryland Industrial
OCAST administers the Oklahoma Applied Research Support
(OARS) Program, which provides funding to Oklahoma
businesses, universities, and nonprofit organizations for 1- to
3-year applied R&D projects. A $1 match is required for every $1
of state support. In the last 12 years, $44.6 million have been
awarded through the OARS Program, resulting in $535.8 million
in leveraged federal and private funding and business impacts,
including increased sales, increased productivity, cost avoidance,
job payroll, and increased capital investment. Leveraged private
and federal funding, plus business financials, totaled $53.1 million
for FY 2003.36

Partnerships (MIPS) program
provides matching funds for
university-based research projects
that help companies develop new
products. Products that were
developed, in part, with support from
Maryland’s MIPS program include
MedImmune’s $1.6 billion Synagis®,
which prevents a respiratory
disease in infants, and Martek
Biosciences’s additive for infant
formulas, which helped the
company generate $114 million in
revenue in 2003.

The OARS Program was funded at $3.7 million in FY 2005. It is
proposed that funding for this Program be increased to $6 million
and rise to $10 million over the next 5 years, with priority being given to projects that involve
industry/university collaboration in the bioscience field, particularly in the bioscience technology
platform areas. These funds would be available to businesses and research institutions from anywhere in
the state.
Resources Required: $ 6 million, increasing to $10 million annually within 5 years.
Time Frame: Immediate
Lead Organization: OCAST

Strategy Two: Develop and attract bioscience talent to the region.
Leading bioscience regions have illustrated that a supply of qualified, technology-trained workers is
critical to the development and sustainability of a bioscience-based economy. Competing in the
knowledge economy requires a population that is both highly educated and committed to lifelong
learning. Successful states and regions educate their citizens at a rate well above the average, attract
educated individuals from other states, and have in place mechanisms for the continued education of
workers at all levels. Successful regions maintain adequate supplies of not only doctoral-level researchers,
but also technicians with 2-year degrees and managerial talent ranging from entrepreneurs to mid- to
senior-level executives who are comfortable with high-technology settings.
36

Oklahoma Center for the Advancement of Science and Technology, Impact Report 2004: From Concept to
Commercialization, 2004.
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The Greater Oklahoma City region is producing graduates in the biosciences, but is often unable to retain
these graduates because of the lack of employment opportunities. Although it is not particularly difficult
to attract researchers to the region, it can be somewhat difficult to attract CEOs, COOs, senior managers,
and senior technicians experienced in the biosciences unless they have ties to the region. This is a
challenge for researchers who are trying to launch new companies. CEOs often must be recruited from
outside the region, presenting the possibility that the CEO will move the firm out of the Greater
Oklahoma City region. It is proposed that the region (1) provide incentives to attract serial bioscience
entrepreneurs to locate in Oklahoma because of the strength of the region’s technology, (2) increase
student awareness of local bioscience opportunities, and (3) entice people with ties to Oklahoma,
especially its natives or graduates who have been employed in the biosciences elsewhere, to return to
Oklahoma.

Action Six: Establish an Executive-in-Residence Program and provide incentive packages
to attract successful serial bioscience entrepreneurs to the region.
Lack of seasoned experienced managers to steer new bioscience firms is a problem facing any region
trying to create a critical mass of bioscience companies. One solution that St. Louis and Pittsburgh are
experimenting with, and with some success, is to create a program that attracts experienced bioscience
entrepreneurs and places them in a situation where they can mentor fledgling companies.
The Pittsburgh Life Sciences Greenhouse has a Bioscience Executive-in-Residence Program that provides
a pool of experienced senior managers available to start-up firms as interim executives to manage
company formation and the pursuit of pre-seed and seed funding. They often work with university faculty
and other researchers trying to launch a new enterprise. Once the firm has obtained its first round of
venture capital, the CEO can either join the firm as full-time management or be replaced by an externally
recruited CEO and return to the executive corps to work with additional companies. The Program
provides an opportunity for bioscience managers who want to locate in the region or who are between
positions. Similarly, St. Louis has CEO-in-residence positions located at its two bioscience incubators, the
Emerging Technology Center located close to Washington University and the city’s biomedical complex,
and the Nidus Center, which is a plant science incubator located close to the Donald Danforth Plant
Science Center. The CEO-in-residence mentors firms in the incubator and is expected to eventually take a
position as CEO of an incubator company that is ready to graduate from the incubator.
It is proposed that the Greater Oklahoma City region institute a CEO-in-Residence Program. The Program
would seek one or more senior bioscience managers interested in relocating to the Greater Oklahoma City
region and would provide them with space, support, and access to bioscience start-ups. The CEO-inResidence could also play a role in implementing the seed capital program. The Program should be
housed within i2E because it would complement the services that i2E provides in terms of matching
CEOs and mentors with entrepreneurs and researchers seeking to start new companies. Potential sites for
CEOs in Residence include PHF Park, Meridian Technology Center, OU Research Campus, and other
existing or future incubators.
Resources Required: It is proposed that the CEO-in-Residence Program start with one CEO and build up
to four or five over a 5-year period. After 5 years, the Program should ramp down because the region
should be producing its own stream of bioscience entrepreneurial talent. The cost is estimated to be
$250,000 in year one, increasing to $1 million in year four, and phasing out in year eight.
Time Frame: Immediate
Lead Organizations: i2E working with universities, incubators, and research parks.
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Action Seven: Increase student awareness of local bioscience opportunities by expanding
internship programs, holding job fairs, and sponsoring activities that expose graduate and
undergraduate students to the region’s bioscience base.
The Greater Oklahoma City region is home to
Stemming Indiana’s Brain Drain
multiple colleges and universities that are
In 2002, the Indiana Fiscal Policy Institute
producing graduates with degrees in bioscience
published data showing that 36.2 percent of
fields. These graduates can be an important source
Indiana graduates leave the state upon
of talent for the region’s bioscience companies as
graduating from college. This is in addition to
this sector grows and employment opportunities
the 89.2 percent of nonresidents who leave
expand. One of the best mechanisms for retaining
after attending college in Indiana. To address
graduates is internship programs. Students who
this brain drain issue, the Lilly Foundation
awarded $38.9 million to 37 Indiana colleges
work as interns often remain as employees once
and universities as part of its Initiatives to
they graduate. The region already has existing
Promote Opportunities through Educational
internship programs, including OCAST’s
Collaboration. The schools use the money to
nationally recognized OARS R&D Faculty and
support internship and placement programs.
Student Partnerships program; and OCCC’s
Purdue University reported that the number of
biotechnology technician program includes an
its IT graduates remaining in Indiana
increased from 6 percent to 22 percent as a
internship component. PHF supports summer
result of such programs.
undergraduate research experiences. It is
recommended that these programs and internship
programs of the individual research institutions be expanded with a focus on placing students with
bioscience companies and institutions.
Another way to increase student retention rates is to make students aware of bioscience research and
employment opportunities. Again and again in interviews the issue came up that students in Stillwater or
Norman often are unaware of opportunities in Oklahoma City and vice versa. One way to expose
students to opportunities in the region would be for the universities to separately or jointly sponsor
bioscience job fairs, giving first priority in interviewing to local firms. Another way would be to create a
single, user-friendly, and accessible Web site that would list bioscience positions available throughout the
Greater Oklahoma City region.
Resources Required: Funding for additional OARS internships is included in the additional funding for
university/industry partnerships. Job fairs could be supported with existing resources, and the Web site
could be developed and supported as part of the Oklahoma Bioscience Collaborative.
Time Frame: Mid-term
Lead Organization: Universities and the Bioscience Collaborative.

Action Eight: Undertake a campaign to attract bioscience talent with ties to the region.
Two issues were noted repeatedly in interviews and focus groups: (1) it is easy to recruit people who have
ties to Oklahoma and (2) many people who have left Oklahoma would love to return if only good
employment opportunities were available to them. It is recommended that the Greater Oklahoma City
region undertake a campaign to recruit people with entrepreneurial experience and skills in the
biosciences, with a focus on Oklahoma natives or those who were educated in Oklahoma.
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Several years ago, during the dot-com boom, the
“Come Home to Syracuse” Project
State of Minnesota faced a shortage of IT workers.
Founded by a New York State Assemblyman,
The Minnesota High Tech Council, with support
“Come Home to Syracuse” is an organization
from companies in need of IT workers, undertook a
of 100 volunteers who help people move to
successful campaign to attract Minnesotans who
Central New York. The program links people
were employed in California to return to Minnesota.
interested in relocating or returning to Central
New York with a person in their industry or
Using University of Minnesota alumni records, the
profession who can provide them with
Council identified several regions in California that
information on the local job market and help
were home to clusters of University of Minnesota
them make contacts.
graduates and erected billboards and used other
means to advertise opportunities in Minnesota. The
participating companies reported that the campaign was effective and continued to provide funding for it.
It is proposed that the Greater Oklahoma City Chamber work with the region’s universities to identify
alumni who might be interested in joining a bioscience firm, starting a bioscience firm, or encouraging
their bioscience employer to consider the Greater Oklahoma City region as an expansion location. The
following steps are necessary to undertake such an effort:
•

The Chamber or another organization, such as the Oklahoma Bioscience Collaborative, must
document the bioscience employment and investment opportunities that are available locally.

•

The universities must search or provide access to their alumni records to identify individuals who
grew up and/or were educated in the Greater Oklahoma City region and received a degree in a
bioscience field or are currently employed in a bioscience field.

•

Collateral materials describing the Greater Oklahoma City region and its bioscience future must be
developed and distributed to likely individuals.

•

A Web site should be created that would list bioscience employment and investment opportunities.

Consideration also could be given to undertaking a limited marketing campaign that advertises the region
as an alternative location for bioscience workers or companies interested in the quality of life that Greater
Oklahoma City provides.
Resources Required: This activity should be undertaken as part of the overall bioscience marketing
campaign proposed in Action Fourteen.
Time Frame: Mid-term
Lead Organization: Greater Oklahoma City Chamber and the Oklahoma Bioscience Collaborative.

Strategy Three: Grow a critical mass of bioscience companies by creating an
environment in which such firms can start up, grow, and prosper.
The economic implications of bioscience innovations are significant. Those regions that invest and
develop their emerging bioscience industry base can reap major economic benefits. The Greater
Oklahoma City region’s nonhospital bioscience industry is not yet well-developed, and the potential for
economic development that could be realized by commercializing the discoveries and inventions from the
region’s bioscience research institutions is not yet being fully realized.
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To grow a critical mass of bioscience companies, the Greater Oklahoma City region must encourage
entrepreneurs and provide in-depth support to new companies. Start-up companies need access to
professional expertise, assistance in conducting market research
Types of Capital Needed by
and developing marketing strategies, and help in determining
Bioscience Firms
economic feasibility. They also need access to quality facilities
Commercialization funding,
with specialized equipment and laboratories, the ability to recruit
which can be used to assess
key personnel, a support infrastructure familiar with bioscience
and undertake a review of
businesses, and access to pre-seed and seed capital.
The Greater Oklahoma City region can greatly increase the number
of bioscience company start-ups and grow start-ups into successful
bioscience companies by ensuring that these companies have
access to capital, access to facilities and room to expand, and a
support infrastructure to help them through the early start-up phase.

Action Nine: Create a bioscience seed fund and work with
other states in a regional effort to attract venture capital.

the commercial potential of
completed R&D.
Pre-seed and seed funding,
i.e., financing to support very
early stage start-up
companies.
Venture financing, which is
the capital needed prior to
initial public offering. Given
the long time frame required
for the regulatory review
process, bioscience firms
will often require multiple
rounds of venture financing.

Many interviewees believe that the single largest financial gap
facing the Greater Oklahoma City region is at the seed stage of
investment. This is the money needed to obtain third-party
validation of technology, to develop prototypes, and to test market
products or services. As discussed previously, the decline in angel investments in Oklahoma threatens to
halt the region’s momentum in the biosciences. To address this need, legislation was introduced in 2005
to create a $10 million Oklahoma Seed Fund. It was proposed that the Legislature appropriate $5 million
to OCAST to create the Fund and that this appropriation would be matched by $5 million in private
investments from a combination of angel investors, private corporations, foundations, the Oklahoma
Finance Authorities, and the OCIB. Private investors would be eligible to receive an investment tax
credit. The Fund would make initial $250,000 investments with equal co-investment and would be
managed by a competitively selected, private fund manager. Establishing and funding this seed fund is a
critical priority.
There is also a need to ensure that firms are able to obtain traditional venture capital. One approach,
which has been pursued in the Midwest with some success, is to partner with other states in a regional
effort to attract venture capital. It may very well be, for example, that the Greater Oklahoma City region
would be attractive to venture capital funds headquartered in Dallas or Austin. i2E has established
relationships with venture capital funds from outside the state and region, some of which have invested in
Oklahoma companies. As the number of opportunities for these funds to invest in Oklahoma firms
increases, it will be easier to interest them in Oklahoma companies.
Resources Required: The Oklahoma Seed Fund can be created with an initial investment of $10 million,
with $5 million from public sources and $5 million from private sources as proposed. Over time,
however, this Fund will need to grow to between $50 million and $75 million in order to generate enough
start-up companies to create a “farm team” of promising new companies.
Time Frame: Immediate
Lead Organizations: OCAST and i2E.
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Action Ten: Undertake an active bioscience business development effort.
The Greater Oklahoma City region is an attractive site for bioscience companies, particularly
biomanufacturing. The region offers excellent sites in well-developed parks, and the cost of constructing
and operating a biomanufacturing facility is competitive. In fact, a recent study37 that compared the cost
of operating a biomedical research and product development facility in 50 North American and European
cities found that Norman, Oklahoma, was the fourth least expensive location for operating a biomedical
facility.38 It was estimated that it costs $8.7 million to operate a biomedical facility employing 100
workers and occupying 75,000 square feet of Class-A office and laboratory space in Norman. It costs
more than $11 million to operate a comparable facility in San Jose, San Francisco, and New Jersey.
Shreveport, Louisiana; Montreal, Quebec; and Sioux Falls, South Dakota are the only communities
included in the study in which operating costs would be less expensive than in Norman.
The report noted that, as a result of pressures to reduce operating costs, smaller cities are now competing
with larger markets for new biomedical industry investment and cited the decision of Yamanouchi
Pharmaceuticals, now Astellas Pharma Inc., fore example, moved from San Francisco, one of the costliest
U.S. sites to operate a biomedical facility—at $11,223,242 per year —to Norman, Oklahoma, one of the
least costly at $8,704,721 per year. Other examples include DuPont’s expansion into Des Moines, Iowa;
Martek Biosciences move from Baltimore, Maryland to Kingstree, South Carolina; and Hematech’s
relocation from Fairfield County, Connecticut to Sioux Falls, South Dakota.
It is recommended that the Greater Oklahoma City region, in partnership with and with support provided
by the Oklahoma Department of Commerce, undertake a business development effort that is strategically
targeted to firms that could capitalize on the region’s core competencies. Specific initiatives that could be
undertaken include
•

Creating a state-level bioscience marketing team to collaborate in participating in BIO and other
industry trade shows, developing lead generation efforts, recruiting emerging bioscience companies
associated with key faculty recruits, and developing and maintaining databases of relationships
between Oklahoma researchers and companies and out-of-state bioscience companies;

•

Establishing an integrated, one-stop, bioscience company response team that will ensure quick
turnaround on permitting, deal packaging, research partnerships, and other needs of bioscience
companies; and

•

Conducting trade missions in targeted domestic and foreign markets, focusing on companies with
linkages to Oklahoma bioscience core competencies and undertaking reverse trade missions inviting
foreign bioscience businesses to visit the region and tour Oklahoma facilities.

Resources Required: It is proposed that these activities be conducted with existing resources.
Time Frame: Short-term
Lead Organization: The Oklahoma Department of Commerce, working with economic development
organizations, research parks, and chambers in Ardmore, Norman, Oklahoma City, and Stillwater.
37

The Boyd Company, Inc. “The Cost of Operating a Biomedical Facility in Selected North American and
European Locations Detailed in New Boyd Study,” February 11, 2005. The Boyd Company provides independent
location counsel to leading U.S. and overseas corporations.
38
Norman was the only Oklahoma location included in the study.
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Action Eleven: Build the technology infrastructure necessary for the region to establish,
grow, and recruit firms through a series of incubators, enhanced bioscience research parks,
and accelerators.
The Greater Oklahoma City region has developed an existing technology infrastructure that includes
research parks and incubators to house both established and new start-up companies. While these have
positioned the region as a competitive location for bioscience companies, additional investments will be
required to retain the region’s competitive advantage. PHF Park, in particular, has played a critical role in
attracting and growing the region’s biomedical business base; but, in a few years, the Park will be
completely developed. Steps must be taken now to preserve land adjacent to the Oklahoma Health Center
for expansion of both the medical complex and the research park. The Research Campus in Norman and
the Oklahoma Science and Technology Park in Stillwater are in earlier stages of development and also
will require additional investments in laboratories and buildings.
To date, the region has been able to provide wet laboratory space for start-up bioscience companies; but,
as the rate of new firm formation accelerates, additional incubator facilities will be needed. Initially,
consideration should be given to developing a specialized plant science incubator as the plant science
technology platform develops. A successful example of such an incubator is the NIDUS Center for
Scientific Enterprise 39 in St. Louis. NIDUS is a 40,000-square-foot new building situated on the
corporate campus of Monsanto in close proximity to the Donald Danforth Plant Science Center. The
Danforth Center is a nonprofit research center focused on agricultural biotechnology. Its mission, which
is similar to that of the Noble Foundation, is to increase understanding of plant biology; apply new
knowledge to sustain productivity in agriculture, forestry, and related fields; facilitate rapid
commercialization and dissemination of promising technologies and products; and contribute to the
education and training of students, scientists, and technicians.
The cost of operating the incubator is $500,000 per year or $350,000 after depreciation. Tenants include
companies that were attracted by the opportunity to work with the Danforth Center and have access to
resources provided by both the Danforth Center and NIDUS, including a state-of-the art growth chamber
and greenhouses. NIDUS currently houses businesses that relocated from Saskatchewan, Florida, and
Alabama. NIDUS charges $38 per square foot for laboratory space and takes an equity stake of up to five
percent of the valuation after the first round of institutional investment. The Noble Foundation, OSU, and
OU could serve as a similar magnet, not only spinning off companies based on research discoveries, but
also attracting plant and animal science start-ups that would benefit from proximity to the region’s animal
and plant science research.
Over time, multi-tenant space will be needed to house companies that are past the incubation stage, but
not yet to the point that they can support their own facilities. Financing will be needed to develop such
“accelerator” buildings until the market is sufficiently developed for the private sector to meet this need.
It is proposed that funding be made available to support planning, land assembly, and infrastructure
improvements for research parks, as well as direct support for the development of incubators and
accelerators.
Resources Required: It is proposed that $50 million be raised during the next five years for land
assembly and construction of facilities. An additional $5 to 7 million will be needed to construct an
incubator facility and to subsidize its operation.
39

See http://www.niduscenter.com.
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Time Frame: Short- to mid-term
Lead Organizations: PHF, OU, OSU, and Noble Foundation

Action Twelve: Provide expanded in-depth services to bioscience entrepreneurs.
States and regions have begun to focus on ways to help entrepreneurs and companies commercialize new
technologies. These programs help entrepreneurs and companies transform ideas or innovations into
products ready for manufacture, marketing, and distribution. Most states have programs that assist all
technology businesses, although a few have developed programs specifically targeted to bioscience
companies. MDBio, for example, is a private nonprofit corporation originally created by the State of
Maryland, that awards funding to bioscience companies for product development and manufacturing,
assists bioscience firms with marketing and regulatory issues, and provides financing for management of
strategic planning. Entrepreneurial assistance can help increase deal flow, make entrepreneurs more
investment-grade deal ready, and increase the level of private investments in biosciences firms.
The Greater Oklahoma City region is home to i2E, a dedicated center that offers a full range of
commercialization support services. i2E conducts technical and market assessments, helps develop
business plans, provides mentoring, and helps companies access sources of capital. i2E works with any
Oklahoma-based technology company; however, many of its clients have been in the bioscience area.
Greatly increasing the number of bioscience start-ups in the Greater Oklahoma City region will require
additional resources to enable i2E to add staff with bioscience expertise who can provide more in-depth
help to bioscience companies on issues such as FDA requirements, marketing, and regulatory compliance.
Resources Required: It is estimated that an additional $1 million, growing to $3 million during the next
10 years, should be allocated to provide in-depth commercialization assistance services to Oklahoma
bioscience start-up companies.
Time Frame: Immediate
Lead Organization: i2E

Strategy Four: Build bioscience image and market the region.
As has been discussed previously, the Greater Oklahoma City region’s biomedical and plant and animal
science strengths are well-kept secrets. The region needs to create an image for itself in the biosciences
and undertake a marketing campaign that will communicate to key audiences, both nationally and
internationally, the depth and breadth of its bioscience base and the unique opportunities and resources
that the region provides for bioscience firms. The campaign should also highlight the level of
commitment that the region’s private and public leaders have made and are making to ensure that the
biosciences becomes a key driver of Greater Oklahoma City’s regional economy.

Action Thirteen: Form an Oklahoma Bioscience Collaborative.
One of the findings that emerged from the benchmarking analysis is that each of the benchmark regions
features at least one entity that has taken leadership of the bioscience strategy. In most cases, this is a
public/private partnership that enjoys some support both from city and state governments and regional
business leadership. Such organizations play a critical role in bringing the bioscience community
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together to work toward a common vision. It became clear in interviews and focus groups that the
Greater Oklahoma City region has no single focal point for the bioscience community. Researchers,
bioscience entrepreneurs, and CEOs indicated that they often were unaware of activities underway in the
region’s various research institutions. An entity is needed to provide leadership and to advocate for and
oversee implementation of this Roadmap.
Battelle recommends that Greater Oklahoma City form an industry-driven networking and intermediary
organization, referred to in this Roadmap as the Oklahoma Bioscience Collaborative, to promote the
growth and development of the region’s bioscience industry. The Collaborative should:
•

Serve as a clearinghouse for information on the biosciences in Oklahoma by providing a forum for
bioscience companies and academic research institutions to exchange information on issues related to
the biosciences and maintaining data on the region’s bioscience industry cluster;

•

Facilitate collaborative relationships between researchers and companies and among companies by
forming statewide and regional networks of bioscience companies, scientists, and academic and
medical institutions focused on each of the technology platform areas;

•

Advocate on behalf of the biosciences, identifying needs and developing proposals for policies and
programs to address these needs;

•

Act as a matchmaker and networker helping connect groups and organizations and making them
aware of opportunities and holding various events to bring higher education and industry
representatives together to learn about trends and developments;

•

Promote the image of Greater Oklahoma City as a regional bioscience center by helping publicize,
inform, and educate the public through the media and through the events and programs it sponsors
about the biosciences and its contribution to Oklahoma’s economy; and

•

Oversee implementation, maintain data to track progress, and periodically update this Roadmap.

While the Oklahoma Bioscience Collaborative would initially organize and network Greater Oklahoma
City’s bioscience community, the Collaborative should reach out to Tulsa and other Oklahoma
communities and encourage their participation in promoting the biosciences in Oklahoma.
Resources Required: It is estimated that $750,000 will be needed on an annual basis to support the
operation of the Collaborative. These funds will have to be raised initially from a variety of public and
private sources, but over time the Collaborative should become self-supporting through membership fees
and revenue from events and services provided.
Time Frame: Immediate
Lead Organization: It is proposed that the Bioscience Collaborative initially operate under the aegis of
the Greater Oklahoma City Chamber. At a later date, a decision can be made as to whether the
Collaborative should remain part of the Chamber or become an independent nonprofit.

Action Fourteen: Implement a branding and marketing campaign and a communications
strategy to educate and inform citizenry, elected officials, and the nation about Greater
Oklahoma City’s bioscience assets.
Many regions of the country are trying to reposition themselves as bioscience centers, with varying
degrees of success. One region that has made significant progress in developing its bioscience image is
St. Louis. In 2001, St. Louis embarked on its “BioBelt” campaign to create an image of itself as a leading
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center for plant and life sciences. A recent examination of the progress St. Louis has made in
implementing its regional plant and life sciences strategy showed that the region is gaining this
recognition. East and West Coast-based venture firms are paying greater attention to the region as a result.
St. Louis has been chosen as a site for a number of major plant and life science conferences, such as the
Mid-America BIO Investors Forum in 2004 and the World Agricultural Forum’s Regional Congress. The
Congress, scheduled to be held in St. Louis every other year, increases the region’s international stature.
In addition, the region’s citizenry has embraced and recognized the importance of plant and life sciences
as part of a diversified economic future. In four years, St. Louis’ citizenry; leadership in civic, private,
and public sectors; and institutions have enthusiastically adopted and supported the efforts to position
St. Louis in the plant and life sciences. As one key strategy in the original design—educating the
citizenry—much has been accomplished with limited marketing dollars. The “BioBelt” brand has become
recognized not only in the region, but far outside the region.
The Greater Oklahoma City region needs to undertake a similar effort. An image/brand needs to be
developed and then incorporated into the state’s and region’s marketing initiatives. The region’s
bioscience organizations, which have already come together to participate in BIO, should work to develop
a common theme that each organization can incorporate into its individual marketing materials.
An active earned media campaign should be undertaken directly after release of this roadmap. Having
articles appear in newspapers and magazines nationwide describing Greater Oklahoma City’s plans to
build its bioscience base will play a key role in changing the region’s image. The placement of such
articles, however, will require an active public relations outreach to key publications and the active
development of news stories.
The region also should continue efforts to attract national and international conferences that would bring
key bioscience industry officials and leading bioscience researchers to Greater Oklahoma City. Such
conferences can be important not only bringing people to the region to see the available assets and
resources, but also focusing attention on areas of key strengths. Past conferences in Greater Oklahoma
City include the Texas/Oklahoma Immunology Conference and the national meetings of the American
Gerontological Association and Familial Genetics. OMRF also sponsors a conference annually to
showcase its research. Topics have included lymphocyte development and the genetics of lupus.
Consideration should be given to organizing and hosting meetings focused on the technology platform
areas that are proposed in this Roadmap to bring attention to the region’s strengths in these areas.
An internal education campaign also should be initiated to increase Oklahoma’s policymakers,
legislators’, and residents’ knowledge and understanding of the biosciences; the role they play in
Oklahoma’s economic future; the opportunities they provide for them and their children; and the role new
discoveries and inventions will play in their lives. It will be particularly important to brief legislators so
that they understand the impact that state investments in education and research and development can
have on their constituents. The internal education campaign should be aligned with the branding and
marketing campaign, but it will require a distinct set of activities. These could include public service
announcements, a bioscience ambassador program to reach schools and local civic organizations, regular
monthly and quarterly events, and a Web site to keep citizens informed of development in the
biosciences.
Resources Required: It is estimated that $1 million will be needed to launch both the marketing and
internal education campaigns. Funding dedicated to marketing and education should scale up to
$5 million annually by 2012.
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Time Frame: Short-term
Lead Organizations: Oklahoma Department of Commerce, Greater Oklahoma City Chamber, and
regional economic development organizations

75

Greater Oklahoma City’s Bioscience Roadmap

76

Greater Oklahoma City’s Bioscience Roadmap

Implementation Plan
Various members of the bioscience community came together under the leadership of the Greater
Oklahoma City Chamber to develop this Bioscience Roadmap. The Regional Bioscience Steering
Committee included senior officials from all of the region’s research institutions, bioscience
entrepreneurs, leading business and community leaders, service providers, economic development
officials, and representatives of state and local governments. Developing this Roadmap is just the first
step. For this strategy to be successful, numerous groups and organizations must commit to working in
partnership over the long term. Just as business, community, and government leaders put forth a plan to
develop Oklahoma City’s biomedical complex and invested significant dollars to realize that vision,
public and private leaders must be willing to invest significant dollars to accelerate the development of
the region’s bioscience industry cluster, thereby providing high-wage jobs and a higher quality of life for
its citizens.
This implementation plan identifies priority actions, estimates resource requirements and economic
impacts that would result if the proposed actions are implemented fully, outlines key success factors, and
proposes measures of success.

PRIORITY ACTIONS
Among the actions suggested, the following are likely to have the greatest impact over the short term and
should be undertaken immediately.
1. Form an Oklahoma Bioscience Collaborative. This action plan envisions Greater Oklahoma City
research institutions working in close partnership with the larger business community and state and
local governments to make the region a leader in the biosciences,. At present, however, there is no
single entity that represents the Greater Oklahoma City region as defined for the purposes of this
Roadmap, nor is there an entity that represents the bioscience community. An organization is needed
to bring the bioscience community together and to take responsibility for implementing this
Roadmap. It is proposed that the Greater Oklahoma City Chamber take responsibility for organizing
the Collaborative.
2. Create an Oklahoma Bioscience Opportunity Fund. The Greater Oklahoma City region has two
needs that must be addressed to significantly grow the region’s bioscience R&D base. First,
resources must be available to allow the region’s research institutions to recruit funded researchers.
Second, state-of-the-art facilities and laboratories must be available to house these researchers. Over
the long term, the Edge Research Endowment will provide funding to address both of these needs. In
the interim, an Oklahoma Bioscience Opportunity Fund should be created that can provide a flexible
source of money that will enable OUHSC, OU, OSU, OMRF, and the Noble Foundation to continue
to build research excellence in the technology platforms identified in this Roadmap.
3. Create a privately managed bioscience seed fund and continue to work to attract venture
capital dollars to the Greater Oklahoma City region. Leading bioscience regions share one
characteristic: they are home to a venture capital community that is both oriented toward early-stage
financing and committed to local investment. Being able to provide small amounts of early-stage preseed and seed capital is critical. There is a consensus that Oklahoma currently lacks such capital, and
this is preventing entrepreneurs from launching new enterprises. Some within the bioscience
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community believe this is the single most important barrier to growing the region’s bioscience
industry base. Last year, OCAST proposed creating a bioscience seed capital program funded with
state dollars and matched by private funds. A priority for the Bioscience Collaborative should be to
advocate the creation of a bioscience seed fund.
4. Establish a CEO-in-Residence Program. Another important barrier to the growth of the region’s
commercial bioscience industry base is the lack of experienced serial entrepreneurs. It is proposed
that a CEO in Residence program be created at i2E and that an initial CEO be recruited to mentor
start-up companies. Institutions wishing to host a CEO-in-Residence would be asked to provide
matching support for the CEO position.
5. Provide expanded in-depth services to bioscience entrepreneurs. i2E has a proven track record in
providing commercialization assistance, preparing firms for launch, and helping link firms to
potential investors, but its resources are limited. i2E should be provided with additional resources to
hire individuals with bioscience expertise that could work with bioscience start-ups as they move
along the road to commercialization.
6. Develop and implement an industry-led branding, marketing, and communications strategy. A
key element of implementing this Roadmap will be to educate and inform the region’s leaders and
citizenry about the biosciences and their contribution to the regional economy. A strategy should be
developed and implemented to build local awareness of the strengths of the Greater Oklahoma City
region in the biosciences and the benefits to be derived from developing the region’s bioscience
sector. The Bioscience Collaborative should take responsibility for keeping citizens informed about
the region’s bioscience efforts, relaying stories of success, and charting progress and results. Plans
for a branding and marketing campaign should also be developed.

RESOURCE REQUIREMENTS
The annual cost of undertaking the actions proposed in this Roadmap would be approximately $170
million in year one increasing to $185 million in year five. One-time costs that include investment in
research parks and one new incubator facility total approximately $55 million to $57 million. Table 11
provides funding requirements for each proposed action.
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Table 11: Activity Time Frame and Financial Requirements
Activity

Time
Frame

Financial Requirement
Annual

Adequately fund higher education and create
and fund the proposed EDGE Research
Endowment.

Short-term

$100 million per year for
10 years for the
Endowment, funding for
higher education- TBD

Create an Oklahoma Bioscience Opportunity
Fund.

Immediate

$50 million per year for
5 years

Continue to build and strengthen university
technology transfer and commercialization
capacity.

Short-term

$75,000 initially,
increasing to $275,000 in
year five and thereafter

Create a Technology Development Fund.

Short-term

$500,000 initially,
increasing to $4.5 million
in year 10

Provide increased funding for industry/university
partnerships.

Immediate

$6 million initially,
increasing to $10 million in
year five and thereafter

Establish an Executive in Residence Program.

Immediate

$250,000 initially,
increasing to $1 million in
year five and then
decreasing to 0 in year
eight

Expand internship programs, hold job fairs, and
sponsor activities that expose students to the
region’s bioscience base.

Mid-term

Increase in internship
programs included in
industry/university
partnership funding

Attract bioscience talent with ties to the region.

Mid-term

Included in marketing
campaign funding

Create a bioscience seed fund.

Immediate

Undertake an active bioscience business
development effort.

Short-term

$ 5 million in state funds
and $5 million in private
match initially growing to
$75 million fund in year six
Existing resources

Enhance research parks.

Short-term

Develop and operate incubator.

Mid-term

$300,000

Provide expanded in-depth services to
bioscience entrepreneurs.

Immediate

$1 million in year one
increasing to $5 million in
year seven and beyond

Form an Oklahoma Bioscience Collaborative.

Immediate

$750,000 initially,
increasing to $900,000 in
year four and decreasing
thereafter to $500,.000 in
year seven and thereafter

Implement a branding and marketing campaign
and a communications strategy.

Short-term

$1 million initially
increasing to $5 million in
year seven
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ESTIMATED ECONOMIC OUTCOMES AND POTENTIAL IMPACTS
This analysis conveys the potential outcomes and impacts of the Greater Oklahoma City Bioscience
Roadmap over the next 10 years. This estimate, based on a complete implementation of the Roadmap,
cannot account for unforeseen changes, either positive or negative, in the regional or state economy.
Research and programmatic investments at the level proposed within this Roadmap will leverage a
significant amount of additional resources and direct employment for the state. The estimates and
forecasts contained within this impact analysis, while capturing the potential and desired growth within
the region’s bioscience industry, are still fairly conservative in their leveraging and growth projections.
While the results of much of this analysis focus on the impacts within the state over the next 10 years
(assumed to be 2006 to 2015), the benefits of these investments and capability enhancements will extend
well beyond 2015.

Impact Parameters and Methodology
In terms of research-derived economic development, two principal impact effects exist: (1) those from the
direct employment of researchers, technical staff, and business development staff within the universities
and centers and (2) those from start-up firms and company relocations. Battelle has calculated the
potential impact of the Roadmap’s initiatives using the following data sources.
Baseline Bioscience R&D—Battelle has conservatively estimated a trends scenario of bioscience R&D at
universities in the Greater Oklahoma City region—characterizing the portion of overall university R&D
that is bioscience-related and forecasting that this amount will grow at a compound annual growth rate of
6.22 percent in nominal dollars. This compound annual growth rate is based upon the historical
bioscience or “life science” R&D expenditures of Oklahoma institutions from 1990 to 2002. Data for this
trend consisted of research expenditures (as reported by NSF) in agricultural sciences, biological sciences,
medical sciences, and other life sciences fields.40
New Bioscience R&D and Applied Research—Because a certain level of infrastructure employment can
support a wide range of “research” employment, it is inherently difficult to translate new research funding
into employment. However, to provide some indication of the significant employment impacts of new
research funds in terms of institutional researchers, the additional bioscience-related R&D investments
forecast in this Roadmap are translated into employment, using a basis of six-member research teams and
one additional support person (i.e., laboratory or administrative) for seven total jobs per $1 million in
R&D investment.41
Start-up Efficiency—To estimate the formation of new start-up companies based on university and
institutional bioscience research, the model relies on expenditure and start-up data collected by the
Association of University Technology Managers (AUTM). To determine this amount for the region as a
whole, the averages of the past four years of available data (FY 2000 to 2003) for the Oklahoma Medical
Research Foundation, Oklahoma State University, and the University of Oklahoma (all campuses) are
examined. These values amount to a “state” average of approximately $65 million in annual research
expenditures per start-up initiated. (Table 12.)
40

The data also include bioengineering for those years in which it is broken out as a distinct category of engineering.
This number may be overly conservative. For example, the Association of American Universities has estimated
that every $1 million in research generates approximately 36 direct, indirect, and induced jobs in the regional
economy. For the purposes of this model, a multiplier of .9 is used on the 7 institutional jobs created, yielding a total
job impact of approximately 13 jobs per $1 million in additional bioscience research.

41
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Table 12: Summary of AUTM Data for Oklahoma Institutional Start-up Efficiency

Fiscal Year
2003
2002
2001
2000
Four Year
Totals
Four Year
Averages

AUTM Category
R&D Expenditures
Start-ups
R&D Expenditures
Start-ups
R&D Expenditures
Start-ups
R&D Expenditures
Start-ups
R&D Expenditures
Start-ups
R&D Expenditures
Start-ups

Combined
Institutional
Totals
$254,271,437
3
$235,907,122
4
$215,938,141
4
$273,396,594
4
$979,513,294
15
$244,878,324
4

Unfortunately, published data do not allow a more exact measure reflecting actual bioscience R&D
expenditures per bioscience start-up. For modeling purposes, this comparison begins in year one, with an
efficiency value equal to the $65 million in research per start-up, and trends it down over the course of the
10 years, modeled to reach $40 million per start-up in year ten (2015). This level and improvement in
start-up efficiency take into consideration the proposed improvements to the bioscience entrepreneurial
climate of the region through activities such as the Technology Development Fund, matching
industry/university grants, the Bioscience Seed Fund, and new services to bioscience entrepreneurs.42
Start-Up Sales Progression—Start-up firms’ sales are projected from a conservative sales growth model
that reaches $2 million by year five and $20 million by year ten. To understand its conservative nature,
the model’s sales forecast can be compared to the rule of thumb of the venture capital community, with
successful firms reaching $10 million in sales by year five and $100 million by year ten.
Start-Up Employment—Start-up firms’ employment is based on a conservative firm average of $275,000
in “sales” per employee. For comparison, manufacturing as a whole typically operates successfully at
sales of $250,000 per employee. As sales increase for the start-ups, employment also is forecast to
increase at this rate.
Relocated/Attracted Firms—Some level of new-to-the-region ventures will come from firms attracted to
the region to take advantage of new research and programs enabled by the Roadmap’s investments. The
impact of these relocations, however, is much more subjective, with the model relying on the experience
of the Battelle project team to develop a reasonable, but conservative, forecast. This forecast projects that
one new bioscience-related firm will be attracted to the Oklahoma City region for every additional
$150 million in R&D expenditures. However, as has been demonstrated in other parts of the country, a
robust university research base, entrepreneurial support infrastructure, and scientific and technical talent
can become very attractive magnets for firms wishing to locate where strong ideas, research, and
collaborators exist.
42

While this improvement in start-up efficiency may seem dramatic, it also takes into account that, for the four year period 2000
to 2003, OMRF’s specific start-up efficiency as calculated with AUTM data is just under $32 million in research expenditures
per start-up formed.
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Employment Multiplier Effects—The proposed research and programmatic investments and their direct
employment impacts will generate additional spending throughout the Oklahoma City regional economy
and hence have additional regional employment impacts. In a straightforward yet conservative approach,
this potential impacts model attempts to account for some of these multipliers by assigning a .9
employment multiplier to new institutional employment and a 2.1 employment multiplier to regional
bioscience private sector employment generated by the new start-ups and relocated companies. In the case
of this model, these multipliers add the indirect and induced employment to the stated direct employment
impacts.43
In summary, this potential impact analysis is based on recent comparable data for the performance of the
Greater Oklahoma City region’s universities and research institutions in R&D and the launching of
research-based start-ups, in the context of the research and programmatic investments stemming from this
Roadmap. From this analysis, projections of firms, jobs, and sales are made based on the track record and
experience of such research organizations.
Battelle’s analysis of potential impacts indicates that the investments recommended in this Roadmap can
result in the following firm and employment impacts.

Increase in Firms, Jobs, and Sales
Table 13 details the investments proposed within the scope of this Bioscience Roadmap. Table 14
provides an annual summary of these overall investments and their leveraging impact. Additionally, it
provides a calculation of the forecast investments (both baseline and new investments) specifically for
bioscience-related research (see also Figure 19).
Table 15 details the potential impacts of the Roadmap by firm (new start-ups and relocations),
employment (both institutional and private sector), and generated sales. In total, the potential employment
impact of the Roadmap is nearly 7,700 jobs by the end of 2015.

43

Some usage of the term “multiplier” includes the direct employment impact within the multiplier. Since this model develops
the direct employment from the Roadmap’s investments, our use of a multiplier creates “additional” indirect/induced
employment impacts. Therefore, the 2.1 multiplier used in this analysis corresponds to a similar 3.1 multiplier seen in other
studies.
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Table 13: Detailed Annual Investments/Resource Allocations—Oklahoma City Bioscience Roadmap
Oklahoma City Biosciences – Annual Investments/Resource Allocations ($ Millions)
2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Total 10 Year
Investment

Endowment
Funds

100

100

100

100

100

100

100

100

100

100

1,000

Program
Investments

5

10

15

20

25

30

35

40

45

50

275

2.35

4.70

7.05

9.04

11.75

14.10

16.45

18.80

21.15

23.50

129.25

50

50

50

50

50

–

–

–

–

–

250

.075

.125

.175

.225

.275

.275

.275

.275

.275

.275

2.25

Create a Technology Development
Fund

.5

.75

1

1.5

2

2.5

3

3.5

4

4.5

23.25

Stimulate research collaborations
(matching industry university
grants)

6

7

8

9

10

10

10

10

10

10

90

STRATEGY
TWO: Develop
and attract
bioscience
talent to the
region

Incentive packages to attract
successful bioscience
entrepreneurs

–

–

–

–

–

–

–

–

–

–

–

Executive in Residence Program

.25

.50

.75

1

.75

.50

.25

–

–

–

4

Using students in
entrepreneurship programs

.075

.150

.225

.250

.275

.275

.275

.275

.275

.275

2.35

STRATEGY
THREE: Grow
a critical mass
of bioscience
companies by
creating an
environment in
which such
firms can start
up, grow, and
prosper

Bioscience Seed Fund

10

10

10

15

15

15

–

–

–

–

75

STRATEGY
FOUR: Build a
bioscience
image and
market the
region

STRATEGIES
STRATEGY
ONE: Build the
region’s
bioscience
R&D base and
encourage
rapid
commercialization of
bioscience
discoveries

ACTIONS
Adequately fund OK
higher education (5%
of endowment
invested annually);
47% of investment
funds toward
bioscience-related
efforts

Bioscience
Investments

Create an OK Bioscience
Opportunity Fund
Continue to build and strengthen
university tech transfer and
commercialization capacity

Business attraction and retention
effort

–

Plant science incubator
Land for expansion of research
parks and medical district

7

.300

.315

.330

.345

.360

.375

.400

9.425

10

10

10

10

10

–

–

–

–

–

50

1

1.2

1.4

1.6

1.8

2

2.2

2.5

2.75

3

19.450

Form OK Bioscience Collaborative

.75

.80

.85

.90

.75

.60

.50

.50

.50

.50

6.65

Marketing campaign and
communications strategy (includes
campaign to attract former
Oklahomans back to OK and
efforts to attract national
conferences)

1

2

3

3.5

4

4.5

5

–

–

–

23

Expanded in-depth services to
bioscience entrepreneurs

87.225 99.450 102.315 106.915 50.080 38.295 36.210 39.325 42.450
684.625
ANNUAL BIOSCIENCE TOTALS* 82.0
* Totals do not include the $100 million per year investment in the endowment or the total program investment shown in action 1 as a percentage
of these dollars will be in invested in non-life science fields. The total includes only the bioscience investment listed for Action 1 and the
investments in the rest of the actions.
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Table 14: Detailed Annual Investments/Resource Allocations—Totals for Oklahoma City Biosciences
Oklahoma City Biosciences – Investments and Research Tools ($ Millions)
2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

10 Year
Total
Overall Roadmap Investments
Total Bioscience Specific Investments in Oklahoma City Bioscience Roadmap Efforts ($ millions)
Annual Investment in $M

82.675

87.225

99.450

102.675 106.915

50.080

38.295

36.210

39.325

42.450

685.300

Leveraged Resources Due to Investments in Oklahoma City Bioscience Roadmap Efforts ($ millions)
Annual Additional Leveraged
Investments in $M

45.414

66.628

87.842

109.056 130.270 116.644 128.018 139.392

150.766 162.140

1,136.170

190.091

204.590

2,911.318

200.310 212.772 226.011 240.072 255.009 270.875

287.728

2,226.018

117.892 147.456 177.020 140.744 154.468 168.192 181.916

195.640

1,430.420

483.368

3,656.438

Total Bioscience-Related Investments and Expenditures in Oklahoma City Region ($ millions)
Total Bioscience Research Efforts

128.089 153.853 187.292

211.731 237.185 166.724 166.313 175.602

Specific Bioscience Research Investments
Baseline Oklahoma City Bioscience Institutional Research Funding
($ millions, Battelle projection based on 1990-2002 CAGR of Life Science R&D Expenditures – from NSF)
Regional Research Institutions
Bioscience R&D

167.133 177.531 188.577

New Oklahoma City Bioscience Institutional Research Funding ($ millions)
Regional Research Institutions
Bioscience R&D

58.764

88.328

Annual Oklahoma City Bioscience Institutional Research Funding Totals ($ millions)
Regional Research Institutions
Bioscience R&D

225.897 265.859 306.469 347.766 389.792 366.755 394.540 423.201 452.791
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Table 15: Potential Employment and New Firms—Impacts from Oklahoma City Biosciences Roadmap
Oklahoma City Biosciences – Potential Impacts Model
2006

2007

2008

2009

2010

2011

2012

Research-based start-up
65.000 61.875 58.750
55.625
52.500
49.375
46.250
efficiency ($ millions of R&D
expenditures per start-up)
Direct Institutional Employment – Results of Bioscience Investments and Roadmap Impacts
Projected Total Institutional
411
618
825
1,032
1,239
985
1,081
Employment from Additional
and Leveraged Research
Funds
Direct Private Sector Employment – Results of Bioscience Investments and Roadmap Impacts
Start-up Firms
From Base Level Oklahoma
3
3
3
4
4
5
5
Research Funds
2

3

4

5

3

4

2013

2014

2015

43.125

40.000

40.000

1,177

1,273

1,369

6

7

7

4

5

5

From Additional and
Leveraged Research Funds

2

Annual Totals

5

5

6

8

9

8

9

10

12

12

Cumulative Start-ups

5

10

16

24

33

41

50

60

72

84

Start-ups Sales Progression
Forecast

.2

.4

.8

1.4

2.0

5.0

8.0

12.0

16.0

20.0

Projected Sales from Startups

1

3

7.2

15

26.8

55

100.4

170.6

270.8

404.8

Projected Total Employment
from Start-ups (Cumulative)
Relocations
Annual Totals

9

21

42

79

130

241

415

680

1,057

1,556

1

0

0

0

0

1

0

1

1

1

0

0

0

0

1

1

2

3

4

5

Relocations Sales
Progression Forecast

.800

1.4

2

5

8

12

16

20

35

50

Projected Sales from
Relocations

0

0

0

0

.8

1.4

2.8

7.2

12.2

21.2

–

–

–

5

7

14

32

52

87

618

825

1,032

1,239

985

1,081

1,177

1,273

1,369

42

79

135

248

429

712

1,109

1,643

743

929

1,115

887

973

1,059

1,146

1,232

44

88

166

284

521

901

1,495

2,329

3,450

1,239

1,698

2,206

2,773

2,641

3,384

4,443

5,857

7,694

Cumulative Relocations

Projected Total Employment
–
from Relocations (Cumulative)
Total Direct Employment Impacts
Additional Institutional
411
Employment

Summation of Start-up and
9
21
Relocation-based New
Company Employment
Cumulative Indirect “Multiplier-Effect” Impacts
Multiplier of Increased
370
556
Bioscience Institutional
Employment (0.9)
(Cumulative In-Direct/Induced)
Multiplier of Increased
19
Bioscience Employment (2.10)
(Cumulative Indirect/Induced)
Total Cumulative New Employment
Total Roadmap-related
809
Private Sector Regional
Employment
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Figure 19: Forecast Bioscience Research in the Oklahoma City Region
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The total impact of the Bioscience Roadmap on the Greater Oklahoma City regional economy includes
the following:
•

The Greater Oklahoma City regional bioscience industry can conservatively grow by 89 firms (84
technology-based start-ups and 5 companies attracted to the region to collaborate with its research
institutions) over the next 10 years (Figure 20).

•

Employment in the region’s bioscience industry can grow over the next 10 years by more than 3,010
jobs. This includes nearly 1,370 new jobs within the region’s bioscience research institutions, as well
as over 1,640 jobs in new bioscience-based start-up firms and company relocations to the region. In
turn, this direct bioscience employment will have a multiplier effect accounting for approximately
4,680 additional jobs in all sectors of the regional economy (Figure 21).

•

This increase in bioscience-related R&D, combined with the improvements in the supporting
entrepreneurial infrastructure, will lead the new regional bioscience firms to generate, over only a 10year period, annual sales that reach more than $27 million by year five and more than $280 million in
year ten, with a cumulative total of more than $425 million over 10 years (Figure 22).
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Figure 20: Forecast Annual Number of New Technology-Based Firms from Oklahoma City Bioscience
Roadmap, by Origin
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Figure 21: Total Direct and Indirect/Induced Employment Impacts of Oklahoma City Bioscience Roadmap,
by Year
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Figure 22: Total Forecast Sales Impacts of Oklahoma City Bioscience Roadmap, by Year
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MEASURES OF SUCCESS
If the investments proposed in this Roadmap are made, the Greater Oklahoma City region should be able
to achieve the following performance goals:
•

Grow the region’s academic bioscience R&D base at a rate equal to or greater than the national
average growth rate during the next 5 years

•

Increase NIH funding from $ 79 million in 2004 to more than $120 million by 2010

•

Create at least 25 well-funded, start-up companies between 2005 and 2010

•

Achieve 5 liquidity events by 2010

•

Attract at least one bioscience anchor (federal center or institute, company, research institution) to the
region by 2010

•

Increase employment in the commercial bioscience industry sectors by 50 percent (550 additional
jobs) by 2010

•

Attract $100 million of venture capital to the region between 2005 and 2010.

A responsibility of the Oklahoma bioscience Collaborative should be to monitor progress in
achieving these goals and assessing progress in implementing the region’s Bioscience Roadmap
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Measures to Track
This Roadmap provides baseline data on Greater Oklahoma City’s bioscience research and industry base.
The following data should be collected to understand the research and industry base and how it is
changing over time:
•

Number of new bioscience start-ups and number and value of licenses

•

Growth in the region’s bioscience economic base: number of firms, their employment, their
concentration in the region relative to the nation

•

Dollars of seed and venture capital invested in bioscience firms in the region

•

Bioscience R&D funding flowing to the region.
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Conclusion
During the past several decades, the public and private sectors in the Greater Oklahoma City region have
invested significant resources to grow the region’s biomedical complex and to develop its plant and life
science R&D base. This has positioned Greater Oklahoma City to take advantages of the strides that have
been and are being made in the biosciences. But taking advantage of this opportunity will require that the
public and private sectors commit to continuing to invest in creating bioscience R&D capacity and in
facilitating the movement of research discoveries into the market place.
Success in implementing this roadmap will depend on the following key factors:
•

The commitment of key stakeholders—the research community, the business community, and state
and local government—to implementing the strategy and providing the financial support required to
support it. The Health Sciences Center represents a $2.5 billion capital investment. Fully
implementing this Roadmap will require a similar level of resources during the next decade.

•

The agreement of the region’s research institutions to work in partnership to develop research
excellence in the technology platform areas. Each of Greater Oklahoma City’s research institutions
has developed strengths in key bioscience areas; but, the areas that offer the most opportunity for
development are those in which the various institutions can work collaboratively, bringing
complementary strengths to address key bioscience needs.

•

The willingness of Greater Oklahoma City’s leadership and citizenry to enthusiastically endorse the
vision set forth in this Roadmap and to take risks knowing that there will be failures. Just as many
holes must be drilled to find oil, many start-up companies must be created in the region to develop a
critical mass of successful bioscience companies.

•

The willingness of the State of Oklahoma to support this initiative. To be competitive, the State of
Oklahoma must step up to the plate and agree to fund its higher education system at adequate levels
and invest in bioscience R&D and economic development initiatives aimed at helping companies
throughout all regions of the state to commercialize new discoveries.

•

Recognition by both public and private sector leaders that this is a long-term commitment. It will
likely take another 10 to 15 years of sustained investment and support to make the bioscience industry
sector a key driver of the region’s and state’s economy.

The 21st Century is being viewed by many as the “Bio Century.” Advances in the biosciences probably
will revolutionize the economy of the coming decade, as telecommunications and computer technology
did in the prior decade. Looking forward, the biosciences offer enormous potential for linking basic
research innovations with new market opportunities. The Greater Oklahoma City region can seize the
opportunity presented by the biosciences and build an industry that not only will benefit economic
development but also improve the health and well-being of Oklahoma’s citizens.
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Appendix A:
Greater Oklahoma City Regional Bioscience Steering Committee
Members
Committee Chair: Carl Edwards, Price Edwards
Mike Anderson, Presbyterian Health Foundation
Clayton Bennett, Dorchester Capital
Dave Bialis, Cox Communications
Donald Capra, Oklahoma Medical Research Foundation
Michael Cawley, Noble Foundation
John Crowley, Cytovance Biologics
Joseph Ferretti, University of Oklahoma Health Sciences Center
Fred Hall, Fred Jones Companies (Chairman, Greater Oklahoma City Chamber)
Hershel Lamirand, Oklahoma Health Center Foundation
Greg Main, i2E (Turning Innovations into Enterprise)
Stephen McKeever, Oklahoma State University
William Paiva, Chisholm Private Captial Partners
David Parke, Dean McGee Eye Institute
David Rainbolt, BancFirst
Paul Risser, Oklahoma State Regents for Higher Education
Robin Roberts, Greater OKC Chamber
Sheri Stickley, SSTI
Kathryn Taylor, Oklahoma Department of Commerce
Lee Williams, University of Oklahoma
Roy Williams, Greater OKC Chamber
Stanton L. Young, Stanton L. Young Companies
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Appendix B:
Detailed Greater Oklahoma City Bioscience Industry Definitio

Subectrors Industry
Agricultural Feedstock & Chemicals
Wet Corn Milling
Soybean Processing
Other Oilseed Processing (pt)
Ethyl Alcohol Manufacturing
All Other Basic Organic Chemical Manufacturing
Cellulosic Organic Fiber Manufacturing
Noncellulosic Organic Fiber Manufacturing
Nitrogenous Fertilizer Manufacturing
Phosphatic Fertilizer Manufacturing
Fertilizer (Mixing Only) Manufacturing
Pesticide and Other Agricultural Chemical Manufacturing
Farm Supplies Merchant Wholesalers (only seeds)
Drugs & Pharmaceuticals
Medicinal and Botanical Manufacturing
Pharmaceutical Preparation Manufacturing
In-Vitro Diagnostic Substance Manufacturing
Biological Product (except Diagnostic) Manufacturing
Hospitals & Labs
Ophthalmic Goods Manufacturing
Dental Laboratories
Kidney Dialysis Centers
Medical Laboratories
Diagnostic Imaging Centers
General Medical and Surgical Hospitals
Psychiatric and Substance Abuse Hospitals
Specialty (except Psychiatric and Substance Abuse) Hospitals
Medical Devices & Equipment
Electromedical apparatus mfg
Analytical laboratory instrument mfg
Irradiation apparatus mfg
Laboratory apparatus & furniture mfg
Surgical & medical instrument mfg
Surgical appliance & supplies mfg
Dental equipment and supplies mfg
Research & Testing
Testing laboratories
R&D in physical, engineering & life sciences
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NAICS
311221
311222
311223
325193
325199
325221
325222
325311
325312
325314
325320
424910
325411
325412
325413
325414
339115
339116
621492
621511
621512
622110
622210
622310
334510
334516
334517
339111
339112
339113
339114
541380
541710
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