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Executive Summary  

 

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, 

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. 

 

This was the vision put forth by Greater Oklahoma 

City’s public and private leaders in the region’s 

bioscience development strategy that was adopted 

in 2005. Since then, the region’s public and private 

sectors have invested in building the region’s 

bioscience infrastructure and research and 

development (R&D) base and Oklahoma bioscience 

companies have continued to work to move new 

discoveries into the marketplace. 

Significant progress has been made in achieving the 

region’s bioscience vision. The region’s bioscience sector grew steadily during the 2000s, even into the 

first year of the recession in 2008. As of 2008, the bioscience industry cluster in the region employed 

more than 26,000, the vast majority employed in the region’s hospital and health care subsector. 

Employment in the region’s nonhospital bioscience industry grew 17.8 percent between 2001 and 2008, 

outpacing the 15.9 percent growth of this industry nationally. And Oklahoma’s bioscience industry is 

providing high-quality, high-wage jobs, with an average annual wage of $49,979 in the nonhospital 

bioscience industry, which is $12,000 more than the average private sector annual wage for Greater 

Oklahoma City’s total private sector.  

Oklahoma’s bioscience research base also expanded as the region’s universities and research 

institutions added faculty and staff and completed new facilities. Oklahoma’s academic R&D 

expenditures increased by 23.3 percent from FY 2003 until FY 2008, growing to a total of $188.3 million. 

Oklahoma has continued to develop bioscience talent awarding more than 2,000 bioscience degrees in 

2008, ranking Oklahoma 26th among the 50 states. 

Key Bioscience Accomplishments  

 Successful launch of Oklahoma Bioscience 

Association 

 Creation of Oklahoma Seed Fund 

 Launch of Oklahoma Life Science Fund II 

 Bioenergy Center created 

 Significant investments in bioscience 

research infrastructure 

 EDGE funding awarded 
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Greater Oklahoma City Bioscience Strategy 

Steering Committee 

Carl Edwards, Price Edwards & Co. (Committee Chair) 

Mark Funke, Bank of Oklahoma (Bioscience Chair) 

Mike Anderson, Presbyterian Health Foundation 

Sean Bauman, Immuno-Mycologics Inc. 

William Canfield, Genzyme 

Michael Carolina, Oklahoma Center for the 
Advancement of Science and Technology 

Michael Cawley, Samuel Roberts Noble Foundation 

Kelvin Droegemeier, University of Oklahoma 

Joseph Ferretti, University of Oklahoma Health 
Sciences Center 

Glen Johnson, Oklahoma State Regents for Higher 
Education 

Robin Roberts Krieger, Greater Oklahoma City 
Chamber 

Hershel Lamirand, Oklahoma Health Center 
Foundation 

Stephen McKeever, Oklahoma State University 

Michael Moradi, Venture Development Associates, LLC 

William Paiva, Oklahoma Life Science Fund II 

Steven Prescott, Oklahoma Medical Research 
Foundation 

Paul Risser, EDGE 

Scott Rollins, Selexys Pharmaceuticals 

Natalie Shirley, Oklahoma Department of Commerce 

Sheri Stickley, Oklahoma Bioscience Association 

Tom Walker, i2E 

Roy Williams, Greater Oklahoma City Chamber  

Stanton L. Young, Stanton L. Young Companies 

  

But while Oklahoma has been investing in its 

bioscience sector and the infrastructure to 

support it, the national and global bioscience 

landscape has evolved, and states and regions 

across the U.S. and across the globe, are 

advancing bold initiatives to capture both the 

economic and social benefits of new bioscience 

discoveries—discoveries that are increasingly 

finding their way into new applications and 

products leading to new medical treatments, 

new sources of energy, and new industrial 

products made out of biomaterials. 

Recognizing these trends, Greater Oklahoma 

City’s public and private leaders came together 

again in 2010 to assess the region’s competitive 

position in the biosciences, identify new 

opportunities for bioscience-driven economic 

development, address challenges that face the 

region’s bioscience industry and research 

institutions and develop a new path forward for 

achieving Oklahoma’s bioscience vision. The 

Greater Oklahoma City Chamber, working with a 

Bioscience Strategy Steering Committee, 

engaged Battelle’s Technology Partnership 

Practice to assist in this effort. 

Key Findings 

Greater Oklahoma City’s overall bioscience sector is sizable and growing. The sector has shown steady 

job growth during the 2000s and even into the first year of the deep recession that began in late 2007. 

As of 2008, the bioscience industry cluster in the region employed 26,196 across 358 individual business 

establishments. The vast majority of these jobs are in the hospitals subsector—nearly 22,700 jobs or 

87 percent of the industry. 

The non-hospital bioscience industry sector has grown at twice the rate than the industry grew 

nationally between 2004 and 2008, albeit from a small starting base. (Figure ES-1) The region’s non-

hospital bioscience employment grew 36 percent as compared to 18 percent growth at the national 

level during this time period. During the entire 2001 to 2008 time period, Oklahoma added about 500 

jobs, which translates into a growth rate of 17.8 percent. 
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Figure ES-1: Non-hospital Bioscience and Total Private Sector Employment Trends, Greater Oklahoma City and U.S., 2001–2008 

 Source: Battelle analysis of BLS, QCEW data from the Minnesota IMPLAN Group. 

 

The bioscience industry provides high-skilled, high wage jobs for workers in the Greater Oklahoma 
City region. In 2008, bioscience workers earned 20 percent more on average than the average private 
sector worker. People employed in the Greater Oklahoma City bioscience sector earned $45,439, on 
average compared to $37,773 for the average private sector worker in the 11-county region (see Table 
ES-1).  
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Table ES-1: Average annual wages for Greater Oklahoma City and U.S. Bioscience and other industries, 2008 

Source: Battelle analysis of BLS, QCEW data from IMPLAN. 
Note: The Biosciences and its major subsectors are indicated in bold font. 

Greater Oklahoma City has continued to grow its bioscience R&D base, adding new faculty and 

researchers and completing research facilities. The region’s academic bioscience R&D base increased 

by 25 percent to $187 million between Fiscal Year (FY) 2004 and FY 2008. The total bioscience R&D base 

was approximately $300 million when Noble Foundation (Noble) with 2009 R&D expenditures of 

$54 million and the Oklahoma Medical Research Foundation (OMRF) with approximately $60 million in 

R&D spending are included. Oklahoma has world-class 

biomedical and bioagricultural research strengths in 

areas that offer opportunities for economic 

development. 

The Oklahoma Bioscience Association (OKBIO) was 

launched in 2008 and has resulted in a more networked 

and collaborative bioscience community. Members 

include bioscience companies, research institutions, 

economic development organizations and educators.  

The Greater Oklahoma City region has taken steps to 

increase the availability of early-stage risk capital for 

bioscience companies. Lack of early-stage capital was 

identified as a major obstacle for Oklahoma’s emerging 

bioscience companies in 2005. Since that time, Oklahoma 

has created the Oklahoma Seed Capital Fund, funded 

bioscience commercialization projects through the 

Greater Ok. City United States

Management of Companies and Enterprises 70,954$                       94,842$                    

Drugs & Pharmaceuticals 58,343$                       95,760$                    

Research, Testing, & Medical Laboratories 51,050$                       81,185$                    

Professional, Scientific, and Technical Services 50,652$                       74,354$                    

Total Nonhospital Biosciences 49,979$                       78,477$                    

Finance and Insurance 47,640$                       85,274$                    

Information 45,956$                       70,780$                    

Medical Devices & Equipment 45,839$                       64,514$                    

Total Biosciences 45,439$                       56,868$                    

Agricultural Feedstock & Chemicals 44,796$                       72,200$                    

Hospitals 44,739$                       50,350$                    

Transportation and Warehousing 39,630$                       42,969$                    

Construction 38,906$                       49,014$                    

Total Private Sector 37,773$                       45,368$                    

Agriculture, Forestry, Fishing and Hunting 28,240$                       25,982$                    

Retail Trade 24,320$                       26,181$                    

Arts, Entertainment, and Recreation 20,892$                       31,935$                    

Industry
Avg. Annual Wages, 2008

Biomedical Platforms Identified for  

Near-Term Development 

 Autoimmune Diseases and 

Immunology 

 Cardiovascular Research  

 Glycobiology and Carbohydrates  

 Infectious Diseases and 

Microbiology 

 Vision Research and Ophthalmic 

Neuroscience 

Bioagricultural Platforms Identified for 

Near-Term Development 

 Plant Improvement 

 Biofuels and Biorefinery Products 

 Natural Products for Health 

 Value-Added Food Products. 
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Economic Development Generating Excellence (EDGE) Endowment fund, launched the Oklahoma Life 

Science Fund II, and formed SeedStep Angels. 

Both OU and OSU have revamped their technology transfer operations to encourage the 

commercialization of research discoveries by Oklahoma enterprises. Both universities are employing 

people with business expertise to mentor and provide support to faculty seeking to commercialize their 

inventions and are using business students to develop business plans, conduct marketing analyses and 

undertake other commercialization activities. In addition, a number of new efforts are underway to 

encourage student entrepreneurship.  

While the Greater Oklahoma City region has put in place an infrastructure to support its emerging 

bioscience industry cluster, many of these activities need to be strengthened and given sufficient 

funding to reach a scale at which they can accelerate the growth of the region’s bioscience industry 

cluster. During the next five years, Greater Oklahoma City will need to: 

 Continue to build the region’s bioscience R&D base and encourage the commercialization of 

new research discoveries 

 Ensure that Greater Oklahoma City is developing, attracting and retaining a population with the 

skills and education needed to support the bioscience sector 

 Continue to implement actions to increase the availability of capital at each stage of the 

investment cycle for bioscience companies. 

 Grow its bioscience industry cluster by fostering new start-up companies and creating a climate 

in which emerging companies can grow. 

Proposed Strategies and Actions 

Four strategies and fifteen actions are proposed to achieve Greater Oklahoma City’s bioscience vision. 

The strategies are similar to those proposed in 2005 but the actions reflect both the changes that have 

occurred in the size and composition of the region’s bioscience cluster and changes in the national and 

global economy. The four strategies are: 

 Strategy One: Continue to grow the region’s bioscience R&D base and accelerate the 

commercialization of research findings 

 Strategy Two: Ensure Greater Oklahoma City grows, attracts and retains bioscience talent 

 Strategy Three: Grow the region’s bioscience industry cluster by supporting the expansion of 

existing firms, the creation of new firms and the attraction of firms to the state 

 Strategy Four: Build a comprehensive venture capital infrastructure that develops local 

resources and attracts additional national and international resources to Oklahoma. 

The actions proposed under each strategy are listed in Table ES-2 along with an indication of priorities, 

time frames, lead organizations and resources required. Critical actions are those that are most 

important and should be given the highest priority. Immediate actions should be undertaken during the 
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next year. Short- term actions should be taken over a 1–3 year time period. Mid-term actions should be 

taken within 5 years. Each of the actions is discussed in the full report. 
 

Table ES-2: List of Strategies and Action  

Action Priority Time Frame Lead Organizations Estimated Cost 

Continue to grow the region’s bioscience R&D base and accelerate the commercialization of research findings 

Develop and pursue a legislative agenda to 

ensure adequate funding to enable the 

state’s universities and research institutions 

to continue to grow their bioscience R&D and 

commercialization capabilities 

High Immediate OKBIO, with support 

from the Chamber 

Allocation of existing resources 

Form a bi-partisan group to recommend a 

state funding stream and a legislative 

strategy for dedicating it to fully fund EDGE 

and use it as a vehicle to support research, 

commercialization and bioscience industry 

development 

Critical Immediate Chamber, PHF, 

OKBIO, University 

leadership, Noble 

Foundation 

Allocation of existing resources 

Encourage the formation of, and provide 

support to, technical networks or scientific 

interest groups that come together to share 

information across disciplines and institutions 

Medium Immediate Universities, OKBIO, 

PHF 

In-kind support and stipends of 

$2,000 per network 

Convene an industry/university panel to conduct 

a review of policies and procedures that affect 

university/private sector collaborations with a 

goal of streamlining technology transfer 

processes and accelerating the number of 

licenses and start-up companies 

High Immediate OSU and OU  Allocation of existing resources 

Ensure Greater Oklahoma City grows, attracts and retains bioscience talent 

Identify experienced bioscience managers, 

researchers and technicians with ties to 

Oklahoma, make them aware of 

opportunities, and recruit them to the state 

High Immediate ODOC and OKBIO, 

with support from 

universities 

Funding is needed for staffing 

and marketing - $500,000  

Continue to support, and expand as 

necessary, Executive in Residence 

programs and continue to expand efforts to 

match start-up companies with mentors 

High Immediate I2E, PHF, OU, OSU, 

OKBIO 

Oklahoma City Business Launch 

budgeted at $2 million for next 3 

years 

Universities using internal 

resources 

OKBIO to assist in identifying 

mentors with existing resources 

Ensure that Oklahoma has a bioscience 

education and workforce development 

system that is responsive to industry needs 

and addresses the entire career pipeline 

High Mid-term OKBIO, working with 

OK Career Tech, 

community colleges, 

Board of Regents and 

universities 

TBD, depending on needs 
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Grow the Region’s Bioscience Industry Cluster by supporting the expansion of existing firms, the creation of new firms 

and the attraction of firms to the state 

Undertake a bioscience retention, expansion, 

and recruitment effort targeted to companies 

that could take advantage of the region’s 

research and technology base 

Critical Ongoing ODOC, Chamber and 

local economic 

development 

organizations 

These organizations have budgets 

to undertake business expansion, 

retention and recruitment but 

additional funds may be needed for 

a bio-specific initiative 

Inventory core competencies of Oklahoma’s 

bioscience companies and create a 

searchable data base containing information 

on each firms capabilities, products and 

services 

High Short-term OKBIO, ODOC $250,000  

Leverage OSU’s Food and Agricultural 

Products Center (FAPC) to better support 

the emerging bioagricultural industry 

High Mid-term OSU, FAPC $7.5 million in one-time costs and 

$2 million in annual costs—funds 

can possibly be raised by 

converting to a membership 

organization 

Re-energize state commitment of funds for the 

Oklahoma Bioenergy Center and better market 

this entity to industry and other private partners 

High Mid-term OU, OSU, Noble $30 million over a multi-year time 

period 

Continue collaborative partnerships of OSU and 

Noble Foundation aimed at further developing 

Oklahoma’s ag bioscience research base 

High Ongoing OSU, Noble Existing resources 

Build a comprehensive venture capital infrastructure that develops local resources and attracts additional national and 

international resources to Oklahoma 

Increase funding for the Oklahoma Seed 

Fund and the Technology Business 

Financing Program (TBFP) and consider 

restructuring the TBFP  

Critical Immediate OCAST, i2E, 

Chamber, OKBIO 

Increase TBFP to $2 million, 

annually initially  

Increase seed fund to $10 million 

Enact legislation creating early-stage 

investment incentives 

Critical Immediate Oklahoma Life 

Science Fund, 

OKBIO, and member 

organizations 

Cap should be set limiting the 

amount of any tax credits that would 

be provided in any one year 

Expand SBIR outreach, provide increased 

technical assistance to SBIR applicants, and 

provide matching funds for Phase I awards 

High Short-term OCAST, i2E, OKBIO Increase OCAST funding for SBIR 

to $1 million 
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Immediate Workplan Priorities 

The following six actions should be undertaken in the first year of strategy implementation: 

 Develop and pursue a legislative agenda to ensure adequate funding to enable the state’s 

universities and research institutions to continue to grow their bioscience R&D and 

commercialization capabilities 

 Form a bi-partisan group to recommend a state funding stream and a legislative strategy for 

dedicating it to fully fund EDGE and use it as a vehicle to support research, commercialization 

and bioscience industry development 

 Continue to support, and expand as necessary, Executive-in-Residence programs and continue 

to expand efforts to match start-up companies with mentors 

 Undertake a bioscience retention, expansion, and recruitment effort targeted to companies that 

could take advantage of the region’s research and technology base 

 Increase funding for the Oklahoma Seed Fund and the Technology Business Financing Program 

(TBFP) and consider restructuring the TBFP 

 Enact legislation creating early-stage investment incentives. 

Measures of Success 

If the investments proposed in this Strategy are made, Greater Oklahoma City should achieve the 

following performance goals during the next 5 years: 

 Grow the region’s academic R&D base at a rate equal to or greater than the U.S. 

 Increase NIH funding to $120 million by 2015 

 Increase employment in medical devices at a rate at or above the national average  

(Between 2001 and 2008, OK employment in this sector decreased 0.4 percent as  

compared to 2.0 percent increase nationally.) 

 Increase employment in the research testing and medical labs sector at a rate at or  

above the national average (Between 2001 and 2008, OK employment in this sector  

increased 20.2 percent as compared to 46.1 percent nationally.) 

 Establish at least 1 Oklahoma-based venture capital fund with $75 to $100 million  

under management, with a focus on the biosciences 

 Create at least 3 new angel investor networks 

 Increase in number of angel investments 

 Oklahoma universities and research institutions will equal or exceed the national  

average in terms of licenses executed per $10 million of sponsored research (0.78 in 2008), 

Start-ups per $10 million of sponsored research (.12 in 2008), and Start-ups per licenses 

executed (.16 in 2008). Source: AUTM data. 

 Implementation progress on actions laid out in the strategy of at least 70 percent in 3 years  

and 90 percent in five years.
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Conclusion 

The Greater Oklahoma City region has continued to build an infrastructure to support bioscience 

development during the last five years. Significant progress has been made on many fronts in terms of 

building its bioscience industry cluster. But, it must also be acknowledged that significant critical 

investments called for in the 2005 strategy―full funding for EDGE, funding for additional research 

faculty at the state’s universities and research institutions―have not been made, due, in part, to state 

government’s fiscal situation. The region’s public and private leadership must come together to build 

support for and identify new sources of funding that can be tapped to undertake the actions called for in 

this strategy. The Greater Oklahoma City region must ensure that companies are able to obtain risk 

capital; attract, retain, and develop bioscience talent; and invest in the state’s bioscience research 

infrastructure in order to make the biosciences a driver of the region’s future economy. 

This Strategy proposes a set of strategies and actions to address these issues and achieve Greater 

Oklahoma City’s bioscience vision. It will be a challenge for Greater Oklahoma City to achieve the goals 

set out in this Strategy; but, doing so will result in not only high-wage, high-skilled jobs but also better 

health care and a better quality of life for Oklahoma citizens. 

 

  



 
 ES-X 
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Introduction 

 

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, 

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. 

 

This was the vision put forth by Greater Oklahoma 

City’s public and private leaders in the region’s 

bioscience development strategy that was adopted in 

2005. Since the strategy was adopted the region’s 

public and private sectors have invested in building 

the region’s bioscience infrastructure and research 

and development (R&D) base and Oklahoma 

bioscience companies have continued to work to 

move new discoveries into the marketplace. 

Significant progress has been made in achieving the 

region’s bioscience vision. The region’s bioscience sector grew steadily during the 2000s, even into the 

first year of the recession in 2008. As of 2008, the bioscience industry cluster in the region employed 

more than 26,000, the vast majority employed in the region’s hospital and health care subsector. 

Employment in the region’s nonhospital bioscience industry grew 17.8 percent between 2001 and 2008, 

outpacing the 15.9 percent growth of this industry nationally. And Oklahoma’s bioscience industry is 

providing high-quality, high-wage jobs, with an average annual wage of $49,979 in the nonhospital 

bioscience industry, which is $12,000 more than the average private sector annual wage for Greater 

Oklahoma City’s total private sector.  

Oklahoma’s bioscience research base also expanded as the region’s universities and research 

institutions added faculty and staff and completed new facilities. Oklahoma’s academic R&D 

expenditures increased by 23.3 percent from FY 2003 until FY 2008, growing to a total of $188.3 million. 

Oklahoma has continued to develop bioscience talent awarding more than 2,000 bioscience degrees in 

2008, ranking Oklahoma 26th among the 50 states. 

Key Bioscience Accomplishments  

 Successful launch of Oklahoma Bioscience 

Association 

 Creation of Oklahoma Seed Fund 

 Launch of Oklahoma Life Science Fund II 

 Bioenergy Center created 

 Significant investments in bioscience 

research infrastructure 

 EDGE funding awarded 
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Greater Oklahoma City Bioscience Strategy 

Steering Committee 

Carl Edwards, Price Edwards & Co. (Committee Chair) 

Mark Funke, Bank of Oklahoma (Bioscience Chair) 

Mike Anderson, Presbyterian Health Foundation 

Sean Bauman, Immuno-Mycologics Inc. 

William Canfield, Genzyme 

Michael Carolina, Oklahoma Center for the Advancement 
of Science and Technology 

Michael Cawley, Samuel Roberts Noble Foundation 

Kelvin Droegemeier, University of Oklahoma  

Joseph Ferretti, University of Oklahoma Health Sciences 
Center 

Glen Johnson, Oklahoma State Regents for Higher 
Education 

Robin Roberts Krieger, Greater Oklahoma City Chamber 

Hershel Lamirand, Oklahoma Health Center Foundation 

Stephen McKeever, Oklahoma State University 

Michael Moradi, Venture Development Associates, LLC 

William Paiva, Oklahoma Life Science Fund II 

Steven Prescott, Oklahoma Medical Research Foundation 

Paul Risser, EDGE 

Scott Rollins, Selexys Pharmaceuticals 

Natalie Shirley, Oklahoma Department of Commerce 

Sheri Stickley, Oklahoma Bioscience Association 

Tom Walker, i2E 

Roy Williams, Greater Oklahoma City Chamber  

Stanton L. Young, Stanton L. Young Companies 

But while Oklahoma has been investing in its 

bioscience sector and the infrastructure to 

support it, the national and global bioscience 

landscape has evolved, and states and regions 

across the U.S. and across the globe, are 

advancing bold initiatives to capture both the 

economic and social benefits of new bioscience 

discoveries―discoveries that are increasingly 

finding their way into new applications and 

products leading to new medical treatments, 

new sources of energy, and new industrial 

products made out of biomaterials. 

Recognizing these trends, Greater Oklahoma’s 

public and private leaders came together again 

in 2010 to assess the region’s competitive 

position in the biosciences, identify new 

opportunities for bioscience-driven economic 

development, address challenges that face the 

region’s bioscience industry and research 

institutions and develop a new path forward for 

achieving Oklahoma’s bioscience vision. The 

Greater Oklahoma City Chamber, working with 

a Bioscience Strategy Steering Committee, 

engaged Battelle’s Technology Partnership 

Practice to assist in this effort. 

Project Methodology 

This strategy was developed with guidance and input from the region’s research institutions, bioscience 

companies, and other public and private leaders. The 2005 strategy identified crucial bioscience areas in 

which Oklahoma City’s research institutions had demonstrated strengths and proposed technology 

platform areas that appeared to offer the greatest opportunity for future growth, given the state’s 

research and development (R&D) capabilities and market trends at the time. The first step in developing 

this strategy was to update the core competency analysis in order to confirm that areas of expertise 

identified in 2003 continue to be areas of competitive advantage for Greater Oklahoma City, to identify 

new emerging areas of expertise, and assess opportunity areas in light of today’s marketplace (Figure 1). 

In addition to examining Oklahoma’s research base, the Battelle team assessed the performance of 

Oklahoma’s bioscience industry sector by examining bioscience employment and establishment data for 

the 2001 to 2008 time period.  
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To assess progress on achieving the 

actions proposed in 2005 and to identify 

those areas that still need to be 

addressed, Battelle interviewed 

academic, research, business, and civic 

leaders and held focus groups to validate 

the findings from the interviews. Focus 

group participants also provided input on 

potential strategies and actions for 

addressing gaps that may be hindering 

the development of Greater Oklahoma 

City’s bioscience sector. 

This Roadmap, which summarizes the key findings of these analyses, includes the following: 

 A discussion of key accomplishments since 2005 

 An analysis of Oklahoma’s bioscience industry and R&D base 

 Identification of crucial areas that need to be addressed to accelerate the growth  

of Oklahoma’s bioscience sector  

 A proposed set of strategies and actions that, if enacted, will help achieve  

Greater Oklahoma City’s bioscience vision 

 An implementation plan that identifies immediate priorities and performance metrics. 

 

  

Updated Core 
Competency 

Analysis

Economic 
Analysis

Competitive 
Positioning 

AnalysisGap Analysis

SWOT
&

Focus Group

5-Year Bioscience Roadmap

• Executive Summary

• Summary of Accomplishments

• Greater Oklahoma City’s Bioscience 
Industry

• Greater Oklahoma City’s Bioscience 
Research Strengths

• Competitive Positioning of Greater 
Oklahoma City’s Bioscience Cluster

• Continuing Implementation and 
Addressing Gaps

• Action Agenda

Figure 1: Overview of Project Methodology 

 



 
 4 
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Key Accomplishments 

Greater Oklahoma City has a growing bioscience industry base. The Presbyterian Research Park is now 

home to 36 bioscience companies. The Park has grown to include seven buildings with 700,000 square 

feet of wet lab space. Examples of companies that have grown significantly in the last five years include: 

 Cytovance Biologics, a contract manufacturing operation that offers a comprehensive range of 

product development and cGMP manufacturing services in new state-of-the-art facilities. The 

company, founded in 2003, now has a 44,000 square foot cGMP production facility and an 

11,000 square foot process development lab. Cytovance now employs approximately 50 people. 

 Orthocare Innovations, a medical device research and product development company that is 

commercializing advanced technologies to improve clinical efficiency and enhance the quality of 

patient care services in the rehabilitation market was founded in 2007. Since that time, 

Orthocare has assembled one of the largest prosthetic and orthotic teams in the country. The 

company estimates that it will create approximately 80 high-paying jobs during the next five 

years. 

 Charlesson LLC, an Oklahoma-based pharmaceutical company is actively engaged in the 

development of therapeutics for treating ophthalmic dise3ases. In 2009, Charlesson was 

recognized as one of Oklahoma City’s fastest growing private companies. 

 Selexys Pharmaceuticals, a privately-held company that is developing drugs to treat 

inflammatory and thrombotic disease. The company employs five people and plans to move into 

clinical trials for two drugs in 2010. 

 

The Greater Oklahoma City region has grown both its bioscience  

industry cluster and its bioscience infrastructure since 2005.  
 

Greater Oklahoma City has continued to grow its bioscience R&D base, adding new faculty and 

researchers and completing research facilities. The region’s academic bioscience R&D base increased 

by 25 percent to $187 million between Fiscal Year (FY) 2004 and FY 2008. The total bioscience R&D base 

was approximately $300 million when Noble Foundation (Noble) with 2009 R&D expenditures of 

$54 million and the Oklahoma Medical Research Foundation (OMRF) with approximately $60 million in 

R&D spending are included. Greater Oklahoma City’s research institutions continued to add faculty and 

researchers, with the University of Oklahoma Health Science Center (OUHSC) adding 44 new faculty in 

the last four years, OMRF adding 12 to 15 faculty in the last three years and Noble adding seven new 

faculty during the same time period.  
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Capital investments made since 2005 include: 

 The $100 million, 210,000 square-foot Cancer Institute Building set to open in late 2010, which 

will include the latest generation of proton radiation therapy and the state’s only Cancer Phase I 

clinical trials center. 

 The University of Oklahoma (OU) is constructing the Stephenson Life Sciences Research Center 

on its Research Campus in Norman that will provide new teaching and research lab space 

 OMRF is building a new research tower that will double its current scientific and administrative 

offices. The facility will enable OMRF to expand from 50 researchers to 80 researchers. It is 

anticipated that the total workforce will expand from 500 employees to 800 employees. 

Construction of the research tower began in 2009. 

 Dean McGee Eye Institute is constructing a 78,500 square foot building, which will provide 

additional space for both research and patient care. The building is expected to be completed in 

2010. 

 Oklahoma State University’s (OSU) $70 million Henry Bellmon Research Center opened in 2010. 

The facility provides interdisciplinary science research lab space in a collaborative environment. 

OSU is also constructing an agricultural experiment station in Ardmore, adjacent to the Noble 

Foundation. 

 Harold Hamm Oklahoma Diabetes Center was also constructed since 2005. 

The Oklahoma Bioscience Association (OKBIO) was launched in 2008 and has resulted in a more 

networked and collaborative bioscience community. Members include bioscience companies, research 

institutions, economic development organizations and educators. OKBIO holds workshops and 

networking events and supports the Bioscience Roundtable (BSR), a group of bioscience CEOs that meet 

for lunch once a month to share experiences. BSR serves as a sounding board to air and identify 

common issues, a forum for formulating solutions and policy recommendations, and a vehicle for 

sharing resources. 

The Greater Oklahoma City region has taken steps to increase the availability of early-stage risk 

capital for bioscience companies. Lack of early-stage capital was identified as a major obstacle for 

Oklahoma’s emerging bioscience companies in 2005. The following actions have been undertaken to 

address this issue: 

 The Oklahoma Seed Capital Fund (OSCF), a venture capital fund that provides seed and start-up 

stage equity financing to small, technology-based Oklahoma companies, was launched in 2007 

with $7.025 million. The fund makes investments in the range of $250,000 to $700,000 and 

seeks co-investors. In its first financing round, the OSCF invested $3.4 million, which was 

matched by $8.7 million in angel investment and $6.6 million in private venture capital for a 

total of $18.8 million. Two of the companies that received investments were bioscience-related 

companies, Altheus Therapeutics and Lifetone Technology Inc.  
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 A new angel group, SeedStep Angels, was formed and is being managed by i2E, which provides 

administrative support such as reviewing business plans, managing deal flow and assisting in 

conducting due diligence. 

 The Oklahoma Life Science Fund II was launched. It is a $10.5 million fund, which thus far has 

invested in Altheus Therapeutics, Lifetone Technology Inc. and Selexys Pharmaceuticals. 

 The Economic Development Generating Excellence (EDGE) Endowment Fund, which had just 

been created when the bioscience strategy was developed, provided funding to several 

bioscience companies to support their commercialization activities. Two companies received 

funding to develop a glycomanufacturing facility and another received funding to develop and 

produce drugs to treat macular degeneration and eye disease in the first cycle of funding. 

Another company received funding to develop novel therapeutics for Crohn’s disease in the 

second funding cycle. Five bioscience companies, out of a total of 12 applicants, have been 

invited to submit full proposals for funding in 2010.  

Both OU and OSU have revamped their technology transfer operations to encourage the 

commercialization of research discoveries by Oklahoma enterprises. Both universities are employing 

people with business expertise to mentor and provide support to faculty seeking to commercialize their 

inventions and are using business students to develop business plans, conduct marketing analyses and 

undertake other commercialization activities.  

A number of new efforts are underway to encourage student entrepreneurship. OSU has created a 

new Department of Entrepreneurship that is offering an undergraduate major and minor in 

entrepreneurship for business and non-business students and has created a new MBA concentration 

and new PhD program in entrepreneurship. Another spur to student entrepreneurship is the Donald W. 

Reynolds Governor’s Cup Business Plan Competition. In its first five years, more than 650 students 

proposed 136 innovative ideas for companies and competed for $700,000 in cash awards, scholarships 

and fellowships. The Greater Oklahoma City Chamber and i2E have joined together to fund an 

Entrepreneurial Leadership Program (ELP), which offers 10-week fellowships for Governor’s Cup winners 

to work with start-up companies needing the students’ specific skills. Fifty percent of the student’s 

salary is paid by ELP and 50 percent by the company. 

It is clear than progress has been made in addressing many of the challenges that were facing 

Oklahoma’s nascent bioscience industry cluster in 2005. The next section of this report looks at growth 

trends within the industry in Greater Oklahoma City during the 2001 to 2008 time period. 
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Greater Oklahoma City’s Bioscience Industry 

In 2005, Battelle conducted an economic analysis that identified the level of bioscience activity in the 

Greater Oklahoma City region. Battelle updated this analysis examining employment, establishment, 

and wage data for both the overall bioscience sector and for five industry subsectors. A series of 

methodological techniques, including location-quotient analysis, were used to assess the performance 

of the region’s bioscience cluster. Location quotients are a standard measure of the concentration of a 

particular industry in a region relative to the nation. Battelle also examined the impact of the recession 

on Greater Oklahoma City’s bioscience economy to the extent data were available. The analysis revealed 

that Greater Oklahoma City has a vibrant bioscience sector relatively modest in size but growing rapidly. 

The regional sector is characterized by a sizable base in bioscience research and development (R&D) 

that is found across the region’s large biomedical research institutions and hospitals, including OUHSC 

and OMRF in addition to smaller bioscience companies, many of which were founded by the institution’s 

current or former researchers. Regional strengths in agricultural bioscience-related R&D specific to plant 

and crop sciences, biofuels and genetics has a substantial base at OSU and a unique focus at Noble in 

Ardmore. The findings from the economic analysis are presented below. 

Defining the Biosciences 

The changing and diverse nature of the biosciences makes it difficult to define. The federal statistical 

system does not identify one complete bioscience industry classification. To encompass the range of 

relevant life science activity in the U.S., many detailed industries must be combined. Battelle has 

assisted many states and local areas throughout the U.S. in identifying and developing their bioscience 

industry base. After years of research and field work, Battelle has identified four major subsectors that 

engage in core bioscience activity. These subsectors and their definitions have been adopted by the 

Biotechnology Industry Organization (BIO) in the biennial Battelle/BIO national bioscience sector 

reports. The four primary subsectors are described below.  

 Agricultural Feedstock and Chemicals. This subsector applies life sciences knowledge and 

biotechnologies to the processing of agricultural goods and production of organic and 

agricultural chemicals. The subsector includes the emerging activity around the production of 

biofuels. Product examples include: ethanol, fertilizers, pesticides, sustainable lubricants and 

oils, and food and feed additives.  

 Drugs and Pharmaceuticals. The subsector produces commercially available medicinal and 

diagnostic substances. Firms are generally large and multinational and are heavily engaged in 

R&D activities to bring drugs to market. Product examples include: vaccines; oncology, 

neurology, and cardiology treatments; tissue and cell culture media; herbal supplements; and 

diagnostic substances. 

 Medical Devices and Equipment. Firms in this subsector produce biomedical instruments and 

other health care products and supplies for diagnostics, surgery, patient care, and laboratories. 
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The subsector has integrated advanced electronics and information technologies to improve and 

automate testing and patient care capabilities. Product examples include: bioimaging 

equipment; orthopedic and prosthetic implants and devices; walkers, wheelchairs, and beds; 

dental instruments and orthodontics; laser eye surgery equipment; defibrillators (AEDs); and 

stents and other implantable devices.  

 Research, Testing, and Medical Laboratories. The subsector includes a range of activities, from 

highly research-oriented companies developing and commercializing new drug 

discovery/delivery systems, to more service-oriented medical or other testing firms. Product 

examples include: functional genomics and drug discovery techniques; diagnostic testing; 

preclinical drug development; biomarkers; nanoscale drug delivery systems; and research 

models and laboratory support services. 

An important element of the bioscience industry, the research conducted at academic health centers, 

research hospitals, and other research-driven institutions might be considered a fifth bioscience 

subsector but unfortunately this component cannot be isolated from the overall hospital sector. Ideally, 

one would separate out and include those research centers in order to identify only the life sciences 

R&D that occurred within those establishments. Unfortunately, there are not reliable ways in which to 

isolate these components from the three existing hospital NAICS industries that are dominated by 

health services. Given the regional size and importance of Greater Oklahoma City’s biomedical 

research institutions, however, and their position as core drivers of the region’s economy and 

bioscience cluster, the overall regional hospital sector is included in this report as a fifth bioscience 

subsector. 

The North American Industry Classification System (NAICS) is the official Federal government system for 

classifying establishments and their activities into the appropriate sectors. NAICS industries at the most 

detailed (6-digit) level were selected for this analysis and together make up the major sectors and 

subsectors. Using this system, 30 industries at the 6-digit level of detail were chosen. These detailed 

industries were aggregated up to the five major subsectors of the bioscience industry. A full list of 

bioscience NAICS codes is shown in table 1. 
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Table 1. Bioscience Industry definition 

*Includes only the portion of these industries engaged in biological/life sciences activities. 

Two of the 6-digit NAICS in the table above—testing laboratories (NAICS 541380) and research and 

development in the physical, engineering, and life sciences (NAICS 541712)—were adjusted in this 

analysis to include only the share of these industries directly engaged in biological or other life sciences 

activities. To isolate these relevant life science components, Battelle used information and data from the 

U.S. Census Bureau’s Economic Census.  

NAICS 

Code
NAICS Title/Description

311221 Wet Corn Mill ing

311222 Soybean Processing

311223 Other Oilseed Processing

325193 Ethyl Alcohol Mfg.

325199 All Other Basic Organic Chemical Mfg.

325221 Cellulosic Organic Fiber Mfg.

325311 Nitrogenous Fertil izer Mfg.

325312 Phosphatic Fertil izer Mfg.

325314 Fertil izer (Mixing Only) Mfg.

325320 Pesticide and Other Agricultural Chemical Mfg.

325411 Medicinal and Botanical Mfg.

325412 Pharmaceutical Preparation Mfg.

325413 In-Vitro Diagnostic Substance Mfg.

325414 Biological Product (except Diagnostic) Mfg.

334510 Electromedical and Electrotherapeutic Apparatus Mfg.

334516 Analytical Laboratory Instrument Mfg.

334517 Irradiation Apparatus Mfg.

339112 Surgical and Medical Instrument Mfg.

339113 Surgical Appliance and Supplies Mfg.

339114 Dental Equipment and Supplies Mfg.

339115 Ophthalmic Goods Mfg.

339116 Dental Laboratories

541380* Testing Laboratories

541711 Research and Development in Biotechnology

541712* R&D in the Physical, Engineering, & Life Sciences (except Biotech)

621511 Medical Laboratories

621512 Diagnostic Imaging Centers

622110 General Medical and Surgical Hospitals

622210 Psychiatric and Substance Abuse Hospitals

622310 Specialty (except Psychiatric and Substance Abuse) Hospitals

Agricultural Feedstock & Chemicals

Drugs & Pharmaceuticals

Medical Devices & Equipment

Research, Testing, & Medical Laboratories

Hospitals
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Given the dynamic nature of the biosciences and the rigid industry classification system, one must also 

acknowledge the possibility that certain economic activities are not captured in this definition according 

to NAICS codes. Aggregating production activities on a broad scale will inevitably result in some data 

gaps; however, characterizing this industry according to the most detailed NAICS data available is the 

best approach to analyze the vast majority of key bioscience economic activity in Greater Oklahoma City 

and the U.S. Finally, the database used for employment analysis relies on employers to classify 

themselves for records kept under each state’s unemployment insurance program. The data are 

dependent on both employer and state quality control measures and at times employers and 

government record-keepers may inappropriately classify themselves. For detailed information on the 

data and methodology used in this economic analysis, please see Appendix A. 

In this analysis, Greater Oklahoma City spans an 11-County region that includes the full Oklahoma City 

MSA and some peripheral counties. The regional definition includes Canadian, Carter, Cleveland, Grady, 

Kingfisher, Lincoln, Logan, McClain, Oklahoma, Payne, and Pottawatomie Counties. (Figure 2) 

 

  

Greater Oklahoma 

City Region

US Interstate

US Highway

Oklahoma City MSA

Oklahoma City

Norman

Ardmore

Stillwater

Figure 2: Greater Oklahoma City Region 
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Greater Oklahoma City’s Biosciences Industry 

Greater Oklahoma City’s overall bioscience sector is sizable and growing. The sector has shown steady 

job growth during the 2000s and even into the first year of the deep recession that began in late 2007. 

As of 2008, the bioscience industry cluster in the region employed 26,196 across 358 individual business 

establishments (Table 2). The vast majority of these jobs are in the hospitals subsector—nearly 22,700 

jobs or 87 percent of the industry.  

Table 2: Greater Oklahoma City Bioscience employment metrics, 2008 

 

Within this larger confluence of jobs is a “core” set of non-hospital bioscience jobs that total 3,503 in 

290 local establishments spanning activities in research, testing, and medical laboratories; medical 

devices and equipment manufacturing; drugs and pharmaceuticals; and the smaller agricultural 

bioscience activities related to feedstocks and agricultural-chemicals.  

The non-hospital bioscience industry sector has grown at twice the rate than the industry grew 

nationally between 2004 and 2008, albeit from a small starting base. (Figure 3) The region’s non-

hospital bioscience employment grew 36 percent as compared to 18 percent growth at the national 

level during this time period. During the entire 2001 to 2008 time period, Oklahoma added about 500 

jobs, which translates into a growth rate of 17.8 percent. 

  

Bioscience Subsector
2008 

Establishments

Percent 

Change 

Estab, '01-08

2008 

Employment

Percent 

Change Empl, 

'01-08

2008 

Location 

Quotient

2008 Avg. 

Annual 

Wages

Total Private Sector 40,491                 16.4% 520,777          5.8% N/A 37,773$   

     Agricultural Feedstock & Chemicals 2                           -60.3% 63                    -73.4% 0.12        44,796$   

     Drugs & Pharmaceuticals 10                         -26.7% 136                  -50.1% 0.10        58,343$   

     Medical Devices & Equipment 82                         27.3% 834                  54.0% 0.44        45,839$   

     Research, Testing, & Medical Labs 196                       86.7% 2,470              28.4% 0.96        51,050$   

  Total Nonhospital Biosciences 290                       53.9% 3,503              17.8% 0.55        49,979$   

     Hospitals 68                         172.9% 22,693            11.5% 1.08        44,739$   

  Total Biosciences 358                       67.9% 26,196            12.3% 0.96        45,439$   

Total Private Sector 8,805,728           13.9% 113,192,500 3.5% N/A 45,368$   

     Agricultural Feedstock & Chemicals 2,416                   13.5% 113,363          -6.5% N/A 72,200$   

     Drugs & Pharmaceuticals 2,688                   6.7% 289,642          3.2% N/A 95,760$   

     Medical Devices & Equipment 15,076                 0.0% 416,425          1.2% N/A 64,514$   

     Research, Testing, & Medical Labs 26,503                 59.4% 561,231          48.4% N/A 81,185$   

   Total Nonhospital Biosciences 46,683                 28.4% 1,380,661      15.9% N/A 78,477$   

     Hospitals 7,935                   11.6% 4,576,844      14.2% N/A 50,350$   

   Total Biosciences 54,618                 25.7% 5,957,505      14.5% N/A 56,868$   

Greater Oklahoma City

United States
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Figure 3: Non-hospital Bioscience and Total Private Sector Employment Trends, Greater Oklahoma City and U.S., 2001–2008 

 

Source: Battelle analysis of BLS, QCEW data from the Minnesota IMPLAN Group. 

Bioscience employment in the Greater Oklahoma City region continued to grow during the first year 

of the recession. Table 3 shows consistent job growth for all major subsectors and the overall 

biosciences during the economic expansion of the 2000s (2001 to 2007), during the period since the 

original strategy was developed (2004 to 2008), and during the first year of the recession (2007–2008). 

Only the agricultural feedstock and chemicals and drugs and pharmaceuticals subsectors showed job 

losses and this is due, in part, to the fact that with small employment bases, job gains or losses appear 

exaggerated in percentage terms.  
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Table 3: Change in Greater Oklahoma City Bioscience Employment, by Subsector and Selected Time Periods 

Source: Battelle analysis of BLS, QCEW data from IMPLAN. 

 

A closer examination of the major components of the regional bioscience industry is required in order to 

identify and understand critical underlying drivers and trends within the sector unique to Greater 

Oklahoma City. The bubble chart in Figure 5 provides a useful snapshot of three key employment 

variables that track recent performance—employment size (size of bubble), relative employment 

concentration (LQ), and recent employment growth (2001 to 2008). The quadrants in which the bubbles 

lie provide insight into the relative performance of each industry subsector and allow for a general 

characterization based upon these variables. 

Greater Oklahoma City’s research, testing and medical labs and medical devices & equipment 

subsectors grew rapidly since 2004. The bubble chart below shows three of the five bioscience 

subsectors exceeding the region’s 5.8 percent private sector job growth from 2001–08—represented by 

the light blue vertical line. These sectors also represent by far the largest components in the bioscience 

cluster. As a subsector, hospitals lies above the horizontal axis marking a 1.0 location quotient yet is not 

considered to be fully specialized (a LQ greater than 1.20). The strong recent growth of research, testing, 

and medical labs and the medical device and equipment subsector highlight regional industries with 

“emerging potential.”  

 

2001-07

(Economic Expansion)

2004-08

(Since prior Battelle Study)

2007-08

(First Yr. of Recession)

Total Private Sector 4.0% 8.1% 1.7%

     Agricultural Feedstock & Chemicals -71.6% -43.3% -6.2%

     Drugs & Pharmaceuticals -62.9% -43.9% 34.4%

     Medical Devices & Equipment 48.7% 57.7% 3.6%

     Research, Testing, & Medical Labs 19.3% 45.9% 7.6%

  Total Nonhospital Biosciences 9.9% 36.0% 7.2%

     Hospitals 7.5% 6.2% 3.7%

  Total Biosciences 7.9% 9.4% 4.2%

Bioscience Subsector

Employment Change
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Figure 4: Greater Oklahoma City major Bioscience subsectors, degree of specialization, employment growth,  
and size, 2008 

Source: Battelle analysis of BLS, QCEW data from IMPLAN. 

 

Hospitals and Biomedical Research Institutions 

Greater Oklahoma City’s large and highly concentrated hospitals sector has had impressive job growth 

since 2001, generally matching national sector growth by adding 11.5 percent to its job base through 

2008. While double-digit job growth over this period is noteworthy, the region has mirrored what has 

been strong national growth in the health care sector (up 14.2 percent). Despite a decade characterized 

by little overall net job growth, especially following the huge job losses in the recent recession, health 

care and hospitals have run counter to this overall negative trend. The growth trend for Greater 

Oklahoma City in the hospitals sector does present itself differently than the national sector with strong 

gains from 2001–02 and from 2007–08 (both at four percent) compared with a steadier one-to-

two percent growth rate each year for the U.S. over the full period.  

What is most impressive about the region’s hospitals is not matching national growth in recent years, 

but rather their greater degree of employment specialization than the nation in addition to their focus 

on research. Oklahoma City’s eight percent greater relative job concentration (LQ of 1.08), though not 

considered “specialized,” is a significant metric in a sector highly driven by population and rarely highly 

concentrated. In addition, while many regions boast large employment bases in hospitals, those in 
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Greater Oklahoma City, like the University of Oklahoma Health Sciences Center, have research and 

innovation, not service-providing alone, as a primary focus. 

Another of Oklahoma City’s key biomedical research centers is the nationally-renowned Dean McGee 

Eye Institute, housed within the OU Health Sciences Center’s Ophthalmology Department. The institute 

has brought together world-class talent and research expertise in one of the largest institute’s of its kind 

in the U.S. The institute alone employs more than 200 across the metropolitan area.  

Research, Testing, and Medical Labs 

Bioscience research and testing operations outside of the large biomedical research institutions also 

represent a base of key jobs in bioscience innovation. This component of the larger research, testing, 

and medical laboratories subsector of the biosciences typically 

consists of what are traditionally thought of as “biotech” firms, 

or companies generally engaged in R&D activities using 

processes at the cellular or molecular levels with the goal of 

developing commercial products with varied applications from 

therapeutics to industrial to agricultural. Among the nearly 

2,500 jobs in the full regional subsector as of 2008, just over 

one-third are in the biotech and life sciences R&D component. 

The remaining two-thirds are in medical laboratories and 

diagnostic imaging centers (see pie chart at right). 

Overall, the research, testing, and medical labs subsector in Greater Oklahoma City has added more 

than 500 jobs or 28 percent to its employment base since 2008. At nearly 2,500 jobs, the subsector is by 

far the largest component of the non-hospital biosciences in the region. Its regional location quotient is 

0.96 in 2008. After the strong growth rate of the previous seven years, one might expect a higher LQ in 

the region; however, the national subsector has seen tremendous growth during this same time period 

and is up 48 percent.  

The second major component of the research, testing, and medical labs subsector includes research and 

services conducted at medical labs and diagnostic imaging centers. Greater Oklahoma City is considered 

highly specialized in both detailed medical lab industries. Medical labs in the 11-county region employ 

about 1,000 and have a LQ of 1.40 or 40 percent greater concentration in Greater Oklahoma City 

compared with the national average. Diagnostic imaging centers, which conduct a range of imaging for 

patients including CAT and PET scans, Magnetic Resonance Imaging (MRI), ultrasounds, and x-rays, 

employ about 500 and have a similar regional LQ of 1.44 in 2008.  

Medical Devices and Equipment 

Greater Oklahoma City medical device producers operate more than 80 individual business 

establishments and employ over 800 as of 2008. The sector is not highly concentrated relative to the 

national average with a regional location quotient for the subsector at 0.44. Though below-average in its 

R&D in Biotech 
& the Life 
Sciences

36%

Medical Labs 
& Diagnostic 

Imaging
64%

Greater OK City 
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concentration, the region has rebounded well from a slight decline in employment from 2002–04. Since 

2004, regional medical device employment has grown by nearly 60 percent or about 300 jobs.  

The design and production of medical devices represents an advanced, precision manufacturing sector 

that requires skilled technician and production workers. In Greater Oklahoma City, jobs in this subsector 

are found primarily across three detailed industries:  

 Surgical and medical instrument manufacturing—firms in this sector produce a broad array of 

instruments and devices from syringes and catheters to anesthesia apparatus’ and blood 

transfusion equipment; accounts for approximately 300 jobs.  

 Surgical appliances and supplies—firms producing a range of items from prosthetics and 

orthopedic devices to surgical dressings and sutures and even hospital beds and operating 

tables; accounts for more than 100 jobs. 

 Dental labs—establishments producing customized dentures, crowns, bridges, and orthodontic 

appliances; accounts for more than 100 jobs. 

Drugs and Pharmaceuticals 

The drugs and pharmaceuticals subsector currently has a small presence in Greater Oklahoma City, 

although it has the potential to develop into a larger regional sector if the product pipelines of the 

region’s biotech firms and biomedical research institutions yield approved therapeutics with 

commercial viability. Local firms in the subsector employed 136 in 2008 across 10 establishments in the 

11-county region. Though it was never large, the regional subsector has declined somewhat in 

employment during the 2000s, shedding about 100 jobs since its recent peak in 2004. The subsector LQ 

stands at just 0.10 or 10 percent of the national average concentration. 

Agricultural Feedstock and Chemicals 

The agricultural feedstock and chemicals subsector combines industries using biotechnologies in 

agricultural processing supplying bio-based feedstocks to industry for applications in specialty industrial 

and agricultural chemicals and biofuels. While Oklahoma statewide has strengths in these areas for 

potential leverage to perhaps build upon in Greater Oklahoma City, the region itself has very little 

employment in this subsector—just over 60 jobs as of 2008. 

In Oklahoma, production activities and research around ethanol and biofuels has an ongoing and sizable 

context and is supported by the Oklahoma Bioenergy Center which supports research around biofuels. 

In addition, R&D in much of the State is focused on plant and crop sciences and genetics though this 

activity is captured in the research and testing subsector.  

Key Detailed Industry Drivers 

While analysis of the five major subsectors of the bioscience industry provide insight into the regional 

strengths and niches of the sector, delving further into the detailed, 6-digit NAICS industries that drive 

these subsectors is often very useful for identifying key drivers at the micro level.  
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Using a minimum employment threshold of 50 regional jobs and a requirement that the industry be a 

regional specialization (LQ greater than 1.20),1 this analysis identified four detailed industries that are 

critical to the private sector bioscience cluster as local drivers and niche strengths. 

 Detailed regional industries with a large, specialized, and growing employment base: 

o Research, Testing, and Medical Laboratories: 

 Medical Laboratories (1,000 jobs; LQ is 1.40; 12 percent growth since 2001) 

 Diagnostic Imaging Centers (500 jobs; LQ is 1.44; 80 percent growth since 2001) 

o Hospitals: 

 General Medical and Surgical Hospitals (21,900 jobs; LQ is 1.13; 8 percent 

growth since 2001)  

 Detailed regional industry with a small though highly specialized employment base: 

o Agricultural Feedstock and Chemicals: 

 Other Oilseed Processing (56 jobs; LQ is 5.75) 

Figure 5: Greater Oklahoma City detailed Bioscience-related industries, degree of specialization,  
employment growth, and size, 2008 

Source: Battelle analysis of BLS, QCEW data from IMPLAN. Industry Wage Analysis  

Comparisons of annual wages by industry provide insight into the relative demand for and supply of 
workers within a local or regional labor market. Specifically, wage premiums paid to workers in 
industries like the biosciences cluster signal the strong demand for highly-skilled and well-educated 
workers that drive the high-value research, manufacturing, and overall commercialization in the sector. 
Similar to the wage relationships at the national level, the Greater Oklahoma City bioscience sector pays 
average wages to its workers well above those earned by their counterparts in the overall private sector. 
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In 2008, workers in the Greater Oklahoma City bioscience sector earned $45,439, on average. This 
compares to $37,773 for the average private sector worker in the 11-county region (see Table 4). The wage 
premium earned by these regional bioscience workers, at nearly $7,700 (or 20 percent more) per year is 
just below that premium paid to workers in the national industry at $11,500 (or 25 percent more).  

Workers in the drugs and pharmaceuticals subsector earn the highest average wages in the region, more 
than $58,000 annually. Employees of the region’s niche strength and largest non-hospital subsector 
employer, research, testing, and medical labs, earn more than $51,000 per year, on average, compared 
with the U.S. average wage of more than $81,000. In general, regional bioscience workers providing 
health services in hospitals earn much less, on average, than their counterparts in the biomedical 
manufacturing subsectors. This wage relationship also holds true nationally. 

Table 4: Average annual wages for Greater Oklahoma City and U.S. Bioscience and other industries, 2008 

Source: Battelle analysis of BLS, QCEW data from IMPLAN. 

Note: The Biosciences and its major subsectors are indicated in bold font. 

  

Greater Ok. City United States

Management of Companies and Enterprises 70,954$                       94,842$                    

Drugs & Pharmaceuticals 58,343$                       95,760$                    

Research, Testing, & Medical Laboratories 51,050$                       81,185$                    

Professional, Scientific, and Technical Services 50,652$                       74,354$                    

Total Nonhospital Biosciences 49,979$                       78,477$                    

Finance and Insurance 47,640$                       85,274$                    

Information 45,956$                       70,780$                    

Medical Devices & Equipment 45,839$                       64,514$                    

Total Biosciences 45,439$                       56,868$                    

Agricultural Feedstock & Chemicals 44,796$                       72,200$                    

Hospitals 44,739$                       50,350$                    

Transportation and Warehousing 39,630$                       42,969$                    

Construction 38,906$                       49,014$                    

Total Private Sector 37,773$                       45,368$                    

Agriculture, Forestry, Fishing and Hunting 28,240$                       25,982$                    

Retail Trade 24,320$                       26,181$                    

Arts, Entertainment, and Recreation 20,892$                       31,935$                    

Industry
Avg. Annual Wages, 2008
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Conclusion 

Greater Oklahoma City bioscience firms, foundations, and research institutions have grown in recent 

years, not only their employment base but also their importance to the regional economy. Local growth 

in the cluster has generally kept pace with a national bioscience industry that continued to grow even 

during the first year of the recent recession, further demonstrating the robust nature of the sector and 

its viability as a key driver of regional and national economic growth.  

In Greater Oklahoma City, an exceptional and unique presence of biomedical and agricultural research 

and development entities provide a key base and range of opportunities for regional economic growth. 

The region’s bioscience sector is emerging with niche opportunities in medical labs, diagnostic imaging 

centers, medical devices, and biotech R&D. By understanding these niche strengths and emerging 

opportunities, the region can best position itself in the biosciences.  
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Greater Oklahoma City’s Bioscience Platforms 

In 2005, Battelle recommended five platforms for near-term bioscience-based economic development in 

the region based on an evaluation of the region’s research core competencies. As defined by Gary 

Hamel and C.K. Prahalad in Competing for the Future,2 a “competence” is a bundle of skills and 

technologies representing the sum of learning across individual skill sets and organizational units. From 

a regional perspective, core competencies across universities and other research entities are those 

focused areas in which the region’s research base can bring a critical mass of activity—as measured by 

research, talent generation, and unique facilities and resources—along with an identified measure of 

excellence.  

Core competencies in universities and other research organizations (across basic, applied and clinical 

research) represent the foundations upon which the region can generate technology-based businesses, 

economic expansion and job creation. The identified core competencies serve as building blocks for 

identifying and building technology-based economic development “platforms.” Technology platforms 

represent convergence points of academic/institutional and industry research strengths in the 

biosciences with existing and growing market opportunities. The targeting of investments and resources 

to these key technology opportunity platforms can result in accelerated technology development and 

deployment, enhanced collaboration between academic and industrial organizations, increased 

entrepreneurial activities, and the emergence of a critical mass of enterprises in focused areas of the 

biosciences. 

While the 2005 regional bioscience strategy provided a point-in-time snapshot of the region’s position in 

core research focus areas, the global biosciences landscape has evolved and continued investments 

have been made in the Greater Oklahoma City region’s biosciences capacities. Together, these changes 

call for an updated assessment of the region’s position and identification of current opportunities for 

bioscience-driven economic development.  

Using both quantitative and qualitative methods, Battelle has established a rigorous approach for 

assessing a state’s or region’s R&D core competencies (Figure 6). For the 2010 Greater Oklahoma City 

regional bioscience project, three key steps were taken to identify potential R&D core competencies: 

 Step One: A cluster analysis of peer-reviewed publications and grant awards to identify key 

research themes. 

 Step Two: Field interviews to gain a more hands-on understanding of research focus areas 

within each of the research institutions in the region. 

 Step Three: Assessment of core competencies considering key criteria in addition to cluster 

analysis and field interviews, including publications analysis, major grants, intellectual property 

and small business generation. 
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    Assess Core Research    
        Competencies 
 

Criteria includes: 
Presence in Cluster Analysis 

Major Grants 
Translational 

&commercialization Activity 

Cluster Analysis of Peer-Reviewed Publications and Federal 

Grant Awards 

Quantitative Field Interviews to Learn of Research 
Focus Areas Within key Institutions 

Figure 6: Process for Core Competency Identification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Along with the quantitative analysis, the Battelle team conducted extensive qualitative interviews with 

university administrators and faculty. These interviews provided essential information concerning both 

the progress made over the past five years as well as identifying future directions and opportunities not 

available from the examination of public records. 

Not surprisingly, the region’s core competencies are similar to those found in 2005. Since that time, new 

biomedical competencies have developed in three areas: 

 Gastrointestinal and Urology 

 Hematology 

 Muscular Skeletal Systems and Orthopedics. 

Crop science and genetics was identified as an established bioagricultural core competency in 2005 and 

the region was found to have emerging core competencies in agricultural production and agronomy, 

animal science and livestock and food quality and nutrition. The core competency assessment 

conducted in 2010 showed that the region has wide ranging agbioscience expertise from basic sciences 

through to highly focused applications and there is a strong relationship between the research 

community and the primary agricultural production community (facilitated by both OSU Extension and 

the Noble Foundation Agricultural Division). The region has significant competencies relative to 

emerging national themes in agbioscience-based economic development, notably in: 

 Biofuels and biobased products 

 Advanced foods, nutrition and health products 

 Biosecurity and food safety. 
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Core competencies in universities and other research organizations (across basic, applied and clinical 

research) represent the foundations upon which the region can generate technology-based businesses, 

economic expansion and job creation. The identified core competencies serve as building blocks for 

identifying and building technology-based economic development “platforms.” (Figure 7) Technology 

platforms represent convergence points of academic/institutional and industry research strengths in the 

biosciences with existing and growing market opportunities. The targeting of investments and resources 

to these key technology opportunity platforms can result in accelerated technology development and 

deployment, enhanced collaboration between academic and industrial organizations, increased 

entrepreneurial activities, and the emergence of a critical mass of enterprises in focused areas of the 

biosciences. 

 

Figure 7: From Core Competencies to Market Opportunities – Platform-based Economic Development 

 

 

 

 

 

 

 

 

 

 

 

It should be noted that the future for innovation partly lies not in single disciplines but in interdisciplinary 

teams of investigators that explore the interfaces and merge boundaries of multiple fields of research in 

order to solve increasingly complex problems in biosciences. As such, when Battelle identifies platforms, 

we also identify the various disciplines and core competencies that need to be connected to that 

platform. As the Chronicle of Higher Education notes: “*interdisciplinary+ partnerships are proliferating 

in academe—and slowly changing the face of science—because they offer the best hope for answering 

some of the thorniest research subjects including climate change, biodiversity and cancer.” 

Core 
Competencies 

Basic Research 
Applied Research 

Enabling 
Technologies Technology 

Platforms 
Research Opportunities 

and Challenges 
Key Market Trends and 

Drivers 
Niche Areas 

Market  
Opportunity 

Licensing 
Partnerships 

Spin Off Companies 

Line of Sight 
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As such, strategic platforms should be broad, multi-disciplinary 

areas that offer the potential to realize significant gains in 

economic development in a favorable timeframe and serve 

significant and growing markets. In the long term, a strategic 

platform approach can produce sustainable competitiveness for 

the region by stimulating innovation, overcoming the barriers to 

the deployment of new technologies, and generating economic 

growth and expansion. 

Five biomedical and four bioagriculatural platforms have been 

identified for near-term development in the Greater Oklahoma 

City region. The five biomedical platforms are very similar to the 

biomedical platforms identified in 2005. They include:  

 Autoimmune Diseases and Immunology 

 Cardiovascular Research (formerly Cardiology and 

Cardiovascular Research) 

 Glycobiology and Carbohydrates (formerly Glycobiology and Glycomics) 

 Infectious Diseases and Microbiology 

 Vision Research and Ophthalmic Neuroscience 

The number of bioagricultural platforms have increased as a result of changes in the marketplace that 

offer additional opportunities for the Greater Oklahoma City region. The proposed bioagricultural 

platforms are: 

 Plant Improvement (formerly Plant Genetics and Genomics) 

 Biofuels and Biorefinery Products 

 Natural Products for Health 

 Value-Added Food Products. 

Oklahoma has succeeded in continuing to grow its research strengths in the technology platforms 

identified in 2005 and new areas of strength with strong market potential have emerged. The report, 

Greater Oklahoma City’s Bioscience Development Core Competencies and Technology Platforms: 2010, 

contains data on the region’s core competencies and detailed descriptions of each platform area, 

including a listing of key assets and data on market trends and opportunities. While other significant 

opportunities certainly exist that do not fall under these platforms, these are considered the most 

inclusive of the opportunities where Greater Oklahoma City can build upon its growing base of research 

competencies, take advantage of existing and emerging market opportunities, and establish a stronger 

national reputation as a leader in the biosciences. 

  

Criteria for Selecting Technology 

Platforms 

 Rooted in existing research core 

competencies 

 Existing base of commercial activity 

emerging or established in the region, 

or a genuine opportunity to create 

such a base in the near future 

 Distinct opportunities to leverage the 

region’s comparative advantages to 

create a competitive market position 

 Identifiable line-of-sight for the 

creation of new products and 

technologies with significant market 

potential. 
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Greater Oklahoma City’s Competitive Position: 
Addressing Gaps 

While Greater Oklahoma City has made significant progress since 2005, gaps remain that hinder the 

growth and development of the state’s bioscience sector and its positioning in the increasingly global 

economy. Chief among these are the need to build the region’s bioscience research capacity and 

infrastructure, a continuing need for additional sources of early-stage risk capital and the ability to 

develop, retain and attract bioscience talent, particularly people with experience in starting and growing 

successful bioscience companies. And while the region’s research institutions have, in some instances, 

greatly improved their technology transfer and commercialization activities, there is still a need for 

greater industry/university collaboration. This chapter discusses each of these areas. 

Research Infrastructure 

Why It’s Important 

To become a major bioscience center, a state or 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. 

Bioscience research programs can flourish only if they have world-class researchers and access to an 

excellent physical infrastructure. This infrastructure includes state-of-the-art laboratory facilities and 

equipment, telecommunications capacities, computer systems and software, and the buildings to house 

all of these elements. It also includes the creative use of land and other holdings in support of the R&D 

enterprise.  

Greater Oklahoma City’s Situation 

One of the gaps noted in the 2005 Bioscience Strategy was the lack of sustained state investment in 

higher education. Not only has this issue not been addressed, but state funding for higher education has 

declined since that time. State funding for higher education decreased 5.6 percent in Oklahoma during 

the 2009–2010 year.3 Nationally state support for higher education would have declined 3.4 percent 

during this same time period but as a result of stimulus funding, the decline was only 1.1 percent. State 

governments are expected to continue to face severe fiscal constraints during the next several years. 

Despite this funding gap, Greater Oklahoma City’s universities and research institutions are making 

investments in faculty and facilities as noted earlier in the section on “Key Accomplishments”. But in 

order to take advantage of this new infrastructure and continue to build the bioscience R&D base, the 

region’s research institutions must have funding to both recruit and retain faculty and researchers. 
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Significant investments in higher education and in research infrastructure will be needed if Greater 

Oklahoma City is to compete nationally and globally in the biosciences. 

Talent  

Why It’s Important 

Ensuring the availability of an educated, skilled 

workforce is pivotal to developing and sustaining a highly 

competitive, robust bioscience cluster over the long 

term. Those states and regions that effectively address 

bioscience workforce needs will be in a stronger position 

to grow and develop their bioscience clusters. It is 

consistent across occupations and careers in the 

biosciences that the skills required extend beyond high 

school, even for production- and technician-level 

workers. Nearly all bioscience careers require post-

secondary education that combines scientific principles 

and applied laboratory techniques. High school 

bioscience career–related programs are best viewed as a first step in a structured pathway to bioscience 

careers, based on industry standards and closely aligned with post-secondary education offerings.  

There is also a strong demand on bioscience workers to be lifelong learners who readily pick up new skill 

sets. Critical skill shortages can emerge quickly in the biosciences and pose major impediments to 

industry growth in particular niche areas. For example, developing new “biologic” drugs requires new 

biopharmaceutical production technologies and skills. Bioscience industry analysts at McKinsey and 

Company point out the impact of workforce gaps for this growing area of biotechnology: “What is less 

well understood is the biologics-manufacturing talent shortfall: the industry faces a looming shortage of 

the highly trained people needed to design, build and operate facilities. Experienced process-

development scientists and engineers, validation engineers, quality assurance personnel and plant 

managers are already in short supply.”4 These same dynamics can be true in other niches, from medical 

devices to health care delivery.  

States have become very active in addressing the talent needs of the bioscience sector. Across the 

board, states are implementing new program offerings at all levels of education, including K-12, 

community college, undergraduate, and graduate; new programs combining business with biosciences; 

and new types of degree offerings to address the need for people with expertise in regulatory affairs 

and clinical trials. New bioscience and biomedical institutes have been formed, some of which are multi-

institutional; and specialized science and technology high schools and biotechnology magnet programs 

have been instituted. States are working with the biosciences industry to develop career pathways in 

the biosciences, offering programs to equip teachers with bioscience skills and knowledge, and 

encouraging existing workers to retrain for careers in the biosciences.  

Factors Driving Bioscience Workforce Needs 

 Fast pace of innovation drives new skill 
development in the biosciences—stronger 
emphasis on technology skills along with 
bioscience knowledge 

 Critical skill shortages can emerge quickly 
and pose major impediments to industry 
growth in niche areas 

 Breadth of biosciences—involving 
research, manufacturing, and services—
drives broad workforce skill demands 

 Post-secondary education for bioscience 
positions, even in more production-
oriented activities, is important 

 Specific cross-cutting occupational skills 
are needed in good laboratory and 
manufacturing practices 
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Greater Oklahoma City’s Situation 

In 2008, Oklahoma City’s educational institutions 

awarded 4,673 bioscience degrees, the vast majority 

of which, 3,223 or 69 percent, were in health 

sciences. The region is graduating students with 

bioscience degrees at a higher rate than nearly all of 

the benchmarks with the exception of St. Louis 

(Figure 8). 

 

Figure 8: Bioscience Degrees Awarded in Oklahoma City and the 
Benchmarks, AY 2008 

 

Source: National Center for Educational Statistics, Integrated postsecondary Education Data System (IPEDS), 2008. 

And the number of Oklahoma City bioscience students graduating with bioscience degrees is increasing. 

Areas showing particularly strong growth are Bio-Medical Science and Engineering, Health Services, and 

Agriculture, Food and Nutrition (Table 5). 
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New Bioscience Educational Offerings 

 The University of Georgia’s College of Pharmacy 
offers a clinical trials design and management 
certificate program and a pharmaceutical and 
biomedical regulatory affairs graduate certificate 
program 

 The University of Medicine and Dentistry of New 
Jersey offers a postgraduate certificate in stem 
cell research, and the Robert Woods Johnson 
Medical School offers a master’s degree in 
clinical and translational sciences 

 A new multi-institutional Graduate School of 
Biomedical Sciences has been launched in Maine 
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Table 5: Bioscience Degrees Awarded in Oklahoma City and the Benchmarks, 2004, 2008 and Percent Change 

 

Source: National Center for Educational Statistics, Integrated postsecondary Education Data System (IPEDS), 2008. 

Oklahoma is graduating people with bioscience degrees, the questions that need to be answered is whether the region is producing people 

with the skills needed by the bioscience sector and whether Oklahoma is able to retain these graduates.  

Capital 

Why It’s Important 

Most people realize that the discovery of new knowledge resulting in the development of new 

technologies is a very expensive process running, in some cases, into millions of dollars. What many 

people do not realize is that the costs associated with developing and taking a technology product or 

service to market are also very substantial. Major costs incurred after the research has been completed 

include the cost of assessing the market to determine the competition, the likely market, and the price 

points for competitive advantage; developing a prototype; preparing a marketing and sales plan; and 

scaling up for manufacturing. Finally, actual product distribution, sales, and marketing must be 

undertaken. These activities require the availability of sufficient capital to finance business growth and 

economic development. 

While these needs apply to all technology-based companies, many bioscience companies, at least those 

involved in biomedicine, need to access larger amounts of capital for longer time periods to cover the 

time needed to complete clinical trials and obtain regulatory approvals before products can be 

introduced into the market. 

Yet, few sources of funding bridge the gap between the points at which (1) a discovery has been 

identified and demonstrated and (2) a business case has been validated and venture or other debt 

capital can be obtained. It is also difficult to obtain seed and early-stage investment because venture 

funds, as they have become larger, tend to make larger, later-stage investments. As a result, angel 

investors have also moved downstream (further away from pre-seed and seed investments), making 

more post-seed and later-stage investments than previously. This trend has been exacerbated during 

the recession which has caused venture firms to invest primarily in their portfolio companies who do not 

have other options for accessing capital. So, in addition to the difficulty of obtaining translational 

research and pre-commercialization funding, firms are facing a gap at the start-up phase, as well.  

Metro Area

2004 2008 % Change 2004 2008 % Change 2004 2008 % Change 2004 2008 % Change 2004 2008 % Change 2004 2008 % Change

Oklahoma City 473 635 34.2% 340 367 7.9% 75 183 144.0% 2,140 3,223 50.6% 111 50 -55.0% 151 215 42.4%

Birmingham 32 49 53.1% 318 433 36.2% 67 70 4.5% 1,667 2,303 38.2% 31 27 -12.9% 140 207 47.9%

Denver/Boulder 278 342 23.0% 609 849 39.4% 129 149 15.5% 2,047 2,818 37.7% 59 314 432.2% 705 525 -25.5%

Kansas City 0 0 0.0% 156 173 10.9% 15 44 193.3% 1,520 2,374 56.2% 6 1 -83.3% 162 154 -4.9%

Louisville 0 0 0.0% 141 141 0.0% 14 32 128.6% 998 1,316 31.9% 70 70 0.0% 86 123 43.0%

St. Louis 31 58 87.1% 1,365 1,492 9.3% 146 235 61.0% 3,652 4,851 32.8% 33 48 45.5% 188 205 9.0%

Tucson 230 308 33.9% 201 222 10.4% 96 96 0.0% 803 838 4.4% 53 63 18.9% 64 68 6.3%

Biological Sciences
Bio-Medical Sciences and 

Engineering

Medical & Veterinary 

Sciences

Other Life Science 

Clinical/Technical Fields

Agricultural, Food, and 

Nutrition Science
Health Services
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MSA Region Total (in Millions)

Denver $1,055.2

St. Louis $111.0

Birmingham $81.6

Tucson $73.1

Kansas City $66.1

Louisville $24.9

Oklahoma City $10.1

Greater Oklahoma City’s Position 

Lack of early-stage risk capital was identified as a significant challenge for the Greater Oklahoma City 

region in 2005 and a number of steps have been taken to address this need. As discussed previously, the 

Oklahoma Seed Capital Fund was created, the EDGE Endowment fund has been used to help finance 

commercialization for companies, and the Oklahoma Life Science Fund II was launched. Despite these 

efforts, there is still very little private venture capital being invested in Oklahoma bioscience companies. 

Between 2005 and the third quarter of 2009, only $12 million of venture capital was invested in three 

Oklahoma bioscience companies: Innoveon Corporation, Altheus Therapeutics, Inc. and Selexys 

Pharmaceuticals Corporation (Figure 9). Bioscience venture capital investments in the Greater Oklahoma 

City region are lower than all of the benchmark states (Table 6).   

Figure 9: Oklahoma City Bioscience Venture Capital Investments,  Table 6: Bioscience Venture Capital Investments in 
2005–Q3, 2009 Oklahoma City and the Benchmarks, 2005–Q3, 2010  

 

 

 

 

 

 

Source: Battelle calculations based on Thomson Reuters 
Venture One data. 

 

 
Source: Battelle calculations based on Thomson Reuters Venture One data. 

 

Interviews and input provided by focus group participants suggest that the Greater Oklahoma City still 

needs to build a locally-based venture capital industry that can attract venture investments from outside 

the state. 

Crucial Areas to Address Moving Forward 

The Greater Oklahoma City region has put in place an infrastructure to support its emerging bioscience 

industry cluster. While many supportive programs and policies proposed in the 2005 strategy have been 

implemented, many of these activities need to be strengthened and given sufficient financing to reach a 

scale at which they can accelerate the growth of the region’s bioscience industry cluster. Moving 

forward, there are existing challenges that will require continuing attention and new needs, such as the 

need for workers experienced in working in a cGMP environment, which will develop as the bioscience 
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industry cluster matures. During the next five years, Greater Oklahoma City will need to: 

 Continue to build the region’s bioscience R&D base and encourage the commercialization of 

new research discoveries 

 Ensure that Greater Oklahoma City is developing, attracting and retaining a population with the 

skills and education needed to support the bioscience sector 

 Continue to implement actions to increase the availability of capital at each stage of the 

investment cycle for bioscience companies. 

 Grow its bioscience industry cluster by fostering new start-up companies and creating a climate 

in which emerging companies can grow. 
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Strategies and Actions to Achieve Greater 
Oklahoma City’s Bioscience Vision 

Four strategies and fifteen actions are proposed to achieve Greater Oklahoma City’s bioscience vision. 

The strategies are similar to those proposed in 2005 but the actions reflect both the changes that have 

occurred in the size and composition of the region’s bioscience cluster and changes in the national and 

global economy. The four strategies are: 

 Strategy One: Continue to grow the region’s bioscience R&D base and accelerate the 

commercialization of research findings 

 Strategy Two: Ensure Greater Oklahoma City grows, attracts and retains bioscience talent 

 Strategy Three: Grow the region’s bioscience industry cluster by supporting the expansion of 

existing firms, the creation of new firms and the attraction of firms to the state 

 Strategy Four: Build a comprehensive venture capital infrastructure that develops local 

resources and attracts additional national and international resources to Oklahoma. 

 

The actions proposed under each strategy are listed in Table 7 along with an indication of priorities, time 

frames, lead organizations and resources required. Critical actions are those that are most important 

and should be given the highest priority. Immediate actions should be undertaken during the next year. 

Short- term actions should be taken over a 1–3 year time period. Mid-term actions should be taken 

within 5 years. Each of the actions is discussed below. 
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Table 7: List of Strategies and Action  

Action Priority Time Frame Lead Organizations Estimated Cost 

Continue to grow the region’s bioscience R&D base and accelerate the commercialization of research findings 

Develop and pursue a legislative agenda 

to ensure adequate funding to enable the 

state’s universities and research 

institutions to continue to grow their 

bioscience R&D and commercialization 

capabilities 

High Immediate OKBIO, with support 

from the Chamber 

Allocation of existing resources 

Form a bi-partisan group to recommend a 

state funding stream and a legislative 

strategy for dedicating it to fully fund 

EDGE and use it as a vehicle to support 

research, commercialization and 

bioscience industry development 

Critical Immediate Chamber, PHF, 

OKBIO, University 

leadership, Noble 

Foundation 

Allocation of existing resources 

Encourage the formation of, and provide 

support to, technical networks or 

scientific interest groups that come 

together to share information across 

disciplines and institutions 

Medium Immediate Universities, OKBIO, 

PHF 

In-kind support and stipends of 

$2,000 per network 

Convene an industry/university panel to 

conduct a review of policies and procedures 

that affect university/private sector 

collaborations with a goal of streamlining 

technology transfer processes and 

accelerating the number of licenses and 

start-up companies 

High Immediate OSU and OU  Allocation of existing resources 

Ensure Greater Oklahoma City grows, attracts and retains bioscience talent 

Identify experienced bioscience 

managers, researchers and technicians 

with ties to Oklahoma, make them aware 

of opportunities, and recruit them to the 

state 

High Immediate ODOC and OKBIO, 

with support from 

universities 

Funding is needed for staffing 

and marketing - $500,000  

Continue to support, and expand as 

necessary, Executive in Residence 

programs and continue to expand efforts 

to match start-up companies with 

mentors 

High Immediate I2E, PHF, OU, 

OSU, OKBIO 

Oklahoma City Business Launch 

budgeted at $2 million for next 3 

years 

Universities using internal 

resources 

OKBIO to assist in identifying 

mentors with existing resources 

Ensure that Oklahoma has a bioscience 

education and workforce development 

system that is responsive to industry 

needs and addresses the entire career 

pipeline 

High Mid-term OKBIO, working 

with OK Career 

Tech, community 

colleges, Board of 

Regents and 

universities 

TBD, depending on needs 
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Grow the Region’s Bioscience Industry Cluster by supporting the expansion of existing firms, the creation of new firms 

and the attraction of firms to the state 

Undertake a bioscience retention, 

expansion, and recruitment effort 

targeted to companies that could take 

advantage of the region’s research and 

technology base 

Critical Ongoing ODOC, Chamber 

and local economic 

development 

organizations 

These organizations have budgets 

to undertake business expansion, 

retention and recruitment but 

additional funds may be needed 

for a bio-specific initiative 

Inventory core competencies of 

Oklahoma’s bioscience companies and 

create a searchable data base containing 

information on each firms capabilities, 

products and services 

High Short-term OKBIO, ODOC $250,000  

Leverage OSU’s Food and Agricultural 

Products Center (FAPC) to better support 

the emerging bioagricultural industry 

High Mid-term OSU, FAPC $7.5 million in one-time costs and 

$2 million in annual costs—funds 

can possibly be raised by 

converting to a membership 

organization 

Re-energize state commitment of funds for 

the Oklahoma Bioenergy Center and better 

market this entity to industry and other private 

partners 

High Mid-term OU, OSU, Noble $30 million over a multi-year time 

period 

Continue collaborative partnerships of OSU 

and Noble Foundation aimed at further 

developing Oklahoma’s ag bioscience 

research base 

High Ongoing OSU, Noble Existing resources 

Build a comprehensive venture capital infrastructure that develops local resources and attracts additional national and 

international resources to Oklahoma 

Increase funding for the Oklahoma Seed 

Fund and the Technology Business 

Financing Program (TBFP) and consider 

restructuring the TBFP  

Critical Immediate OCAST, i2E, 

Chamber, OKBIO 

Increase TBFP to $2 million, 

annually initially  

Increase seed fund to $10 million 

Enact legislation creating early-stage 

investment incentives 

Critical Immediate Oklahoma Life 

Science Fund, 

OKBIO, and 

member 

organizations 

Cap should be set limiting the 

amount of any tax credits that 

would be provided in any one year 

Expand SBIR outreach, provide 

increased technical assistance to SBIR 

applicants, and provide matching funds 

for Phase I awards 

High Short-term OCAST, i2E, 

OKBIO 

Increase OCAST funding for SBIR 

to $1 million 
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Strategy One: Continue to grow the region’s bioscience R&D base  

and accelerate commercialization of research findings 
 

Action One: Develop and pursue a legislative agenda to ensure adequate 

funding to enable the state’s universities and research institutions to continue 

to grow their bioscience R&D and commercialization capabilities 

Objective 

Expand the number of bioscience researchers, increase the number of bioscience company spin-offs, 

and increase industry/academia collaborations.  

Rationale 

A prerequisite for a region seeking to grow its bioscience industry cluster is the presence of research 

institutions conducting leading-edge bioscience research. It is generally agreed that Oklahoma has such 

research institutions. But the state’s total bioscience research base is small compared to many peer and 

competitor states and the region generally lacks a critical mass of researchers working in a particular 

area. The primary factor limiting the region’s ability to grow its bioscience R&D base is lack of funding to 

allow its research institutions to add new faculty and researcher positions. Available dollars to 

accelerate technology transfer and commercialization also are limited, which makes it difficult to 

commercialize new discoveries generated by existing researchers. 

Proposed Action 

It is proposed that OKBIO, working in partnership with the Greater Oklahoma Chamber (Chamber), bring 

together a committee of industry representatives and other key stakeholders, to develop and pursue a 

legislative agenda that would ensure adequate funding for the state’s universities and research 

institutions. The first step in developing such an agenda could include: 

 Collecting data on recent trends in Oklahoma’s state funding for higher education 

 Benchmarking Oklahoma against peer and competitor states in terms of funding for higher 

education 

 Identifying “best practices” from other states. 

OKBIO, with input from the steering committee, should develop a case statement that explains how 

Oklahoma’s economy and citizens will benefit from increased investment in the state’s higher education 

and research institutions and meet with the Governor, legislators, legislative committees and staff to 

brief them on the proposed agenda. 

Resource Requirements 
Allocation of Existing Resources 

Lead Organizations 

OKBIO, with support from the Chamber 
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Action Two: Form a bi-partisan group to recommend a state funding stream 

and a legislative strategy for dedicating it to fully fund EDGE by creating a 

dedicated source of revenue and use it as the vehicle to support research, 

commercialization and bioscience industry development  

Objective:  

To expand the number of researchers, technicians, support services and related activity within the state; 

increase the formation and growth of advanced technology companies; leverage additional funding 

through federal research grants or private investment; and improve the health and quality of life of 

Oklahomans.  

Rationale: 

Oklahoma has largely created the infrastructure that was proposed to position the state to accelerate 

the growth of its bioscience industry sector. The EDGE fund was proposed to be a $1 billion endowment 

that would generate $35 to $40 million annually that could be used to: 

 Provide start-up packages to attract researchers 

 Provide matching funds to attract federal research centers 

 Purchase state-of-the-art equipment 

 Build public and private research facilities 

 Create “centers of innovation” 

 Invest capital to support commercialization. 

To date, EDGE has received only $150 million in a one-time appropriation. This level of investment 

generates approximately $6 million that can be invested in projects on an annual basis. This has greatly 

limited EDGE’s ability to undertake the range of activities outlined above. While EDGE has funded a 

number of very promising projects, the number of projects that can be funded is very small compared to 

demand for the program.  

During its first two years, EDGE reviewed more than 160 proposals and invested more than $17 million 

in 10 competitively selected projects. This year, the third funding cycle, EDGE will have available 

approximately $6 million. A total of 62 applicants have submitted pre-proposals for consideration for 

funding. The number of competitive proposals will greatly exceed the program’s available resources.  

And as noted above, adequate funding to enable Oklahoma’s universities to add and attract research 

faculty is needed. Funding is also needed to allow Oklahoma to undertake new initiatives such as 

creating public/private Centers of Innovation that would spur industry-university collaboration. 

Given the state’s recent fiscal situation, the legislature has not appropriated any additional funding since 

the initial appropriation. A dedicated source of revenue is needed if the EDGE endowment is to be 

capitalized at a level that will provide the necessary resources to build Oklahoma’s R&D base and 

leverage those investments to build Oklahoma’s technology economy. 
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Proposed Action 

It is proposed that a bi-partisan group be assembled to identify a funding stream that could be tapped to 

serve as a dedicated source of funding for EDGE. A number of potential sources could be explored 

including: 

 Revenues generated by the state’s oil and gas production tax 

 A percentage of sales tax on tobacco products 

 A small increase in the state sales tax 

 Lottery proceeds that are dedicated to education. 

Another approach that could be considered would be to dedicate a portion of the increase in taxes paid 

by technology-based companies to the EDGE fund. 

Once a source is identified, a campaign should be undertaken to obtain the support of the Governor, 

legislators, the business community and the general public. 

Resource Requirements 

It is proposed that a source be identified that could generate in the range of $35–$50 million annually. 

The exact amount will depend on the funding source and may vary from year to year. 

Lead Organizations 

Chamber, PHF, OKBIO, University leadership, Noble 

Action Three: Encourage the formation 

of and provide support to technical 

networks or scientific interest groups 

that come together to share information 

across disciplines and institutions  

Objective 

Foster information sharing and academic/industry 

partnerships among the bioscience community in the 

Greater Oklahoma City region 

Rationale 

Both academic researchers and industry 

representatives indicated that they were not as aware 

as they would like to be of research underway in 

Oklahoma’s research institutions and companies 

although OKBIO, i2E and the Oklahoma Bioscience Roundtable have greatly increased opportunities for 

professional networking. As Oklahoma City’s bioscience community continues to grow, consideration 

should be given to supporting networks of researchers and companies that would want to meet on a 

regular basis to pursue opportunities in a particular technology or industry area.  

North Carolina’s Intellectual  

Exchange Networks 

The North Carolina Biotechnology Center 

(NCBC) supports intellectual exchange 

networks that are desinged to foster a 

research and information-sharing 

environment for industry and academic 

partnerships, and professional networking 

opportunities in the state of North Carolina. 

Intellectual Exchange Groups (IEGs) are 

initiated by interested individuals or groups 

within the life science communities with 

participants drawn from universities, the 

business community or other constituencies. 

NCC provides funding to the IEGs to cover 

the cost of meeting expenses. IEGs are 

expected to meet at least four times a year. 
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Proposed Action 

Provide support to technical networks formed as a partnership of industry and academia to enable them 

to meet on a regular basis. The support could consist of providing free meeting space or a small stipend 

to cover meeting expenses. The networks would be initiated by interested individuals or groups within 

the bioscience community, and participants would be drawn from universities, companies, research 

organizations and medical institutions. A technical network could be formed, for example, of people that 

are interested in pursuing development opportunities in the area of functional foods and nutraceuticals; 

another might focus on diagnostics and could include clinicians as well as researchers. The networks 

would facilitate investigator communication and interactions across institutions and across the state. 

Action Four: Convene an industry 

university panel to conduct a  

review of policies and procedures that 

affect university/private sector 

collaborations with a goal of 

streamlining technology transfer 

processes and accelerating the number 

of license and start-up companies 

Objective 

Accelerate the commercialization of discoveries made 

at the region’s bioscience research institutions 

Rationale 

The region’s bioscience research institutions have 

placed greater emphasis on technology transfer and 

commercialization during the last five years, adding 

staff and providing increased support for faculty 

interested in commercializing a research discovery. 

Collectively, these institutions report having created 

approximately 30 start-up companies, the majority of 

them in the biosciences. These companies form the 

core of the region’s bioscience industry cluster. But 

the resources dedicated to technology transfer and 

commercialization remain limited and few resources 

are available to support technology development 

activities.  

  

Carolina Express License Agreement 

The University of North Carolina at Chapel Hill has 

created a standardized license agreement to be used 

with any start-up company. The Carolina Express 

License Agreement was developed by a university 

committee that included faculty members, 

participants from the Office of Technology 

Development (OTD), venture capitalists, and 

attorneys from firms that have represented 

university startups.  

The standardized agreement was developed to 

address perceived policies that make it difficult for 

start-up companies to license university 

technologies, including: 

• Demand for excessive equity for IP 

• Required royalties that can exceed cash flow 

• Expecting external financing 

• Imposing unpredictable or unreasonable 

financing terms. 

Key provisions in the agreement include a one 

percent royalty on products requiring FDA approval 

based upon human clinical trials, a two percent 

royalty on all other products, and cash payout equal 

to 0.75 percent of the company's fair market value in 

the event that the company is involved in a merger, 

stock sale, asset sale, or IPO. The license includes 

provisions that encourage broad commercialization 

of the licensed technology, including making 

products available for humanitarian purposes in 

developing countries. 
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Proposed Action 

The leadership of the universities and research institutions in the region should be encouraged to 

commit to promoting an entrepreneurial environment for faculty and researchers and providing the 

resources that will allow greater technology transfer and commercialization to occur. It is further 

proposed that the university technology transfer offices convene a committee composed of researchers, 

individuals who have started bioscience companies based on university-developed technologies, 

attorney familiar with intellectual property protection, and representatives of the financial capital and 

economic development communities to review current policies and recommend actions that could be 

taken to continue to streamline the technology transfer process thereby accelerating the number of 

licenses and start-up companies.  

Resource Requirements 

Allocation of Existing Resources 

Lead Organizations 

OSU and OU 

 

Strategy Two: Ensure Greater Oklahoma City Grows, Attracts and  

Retains Bioscience Talent 
 

Action Five – Identify experienced bioscience manager, researchers and 

technicians with ties to Oklahoma, make them aware of opportunities,  

and recruit them to the state  

Objective 

Ensure that start-up and emerging bioscience firms are able to find experienced workers. 

Rationale 

Oklahoma’s bioscience companies largely recruit out-of-state to fill key positions that require experience 

in the biosciences. This is not surprising given that Oklahoma’s bioscience industry cluster is still at an 

early stage of development. As Oklahoma bioscience companies begin to ramp up, demand for such 

workers will increase. While company executives indicated that it is much easier to recruit people to 

Oklahoma today than it was five years ago, it is an expensive process. A mechanism is needed to 

facilitate the recruitment process and ensure that companies can access the expertise they need. 

Proposed Action 

Oklahoma has already created Operation Boomerang, a broad-based workforce initiative sponsored by 

the Oklahoma Department of Commerce designed to attract out-of-state, highly-skilled professionals 

with Oklahoma ties back to the state to fill high-quality, knowledge-based jobs. The initiative features a 

web site and other direct marketing approaches.  
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It is proposed that a similar effort, targeted specifically to bioscience workers and high-level executives 

be undertaken to make former Oklahomans aware of opportunities in the biosciences in the Greater 

Oklahoma City region. Operation Boomerang, working in partnership with OKBIO should be encouraged 

to undertake a campaign focused specifically on the biosciences. OKBIO currently lists bioscience jobs on 

its web site. 

Consideration should be given to undertaking a limited marketing campaign that advertises the region 

as an alternative location for workers or companies interested in the type of quality of life that the 

Greater Oklahoma City region provides. OKBIO should work with the universities and research 

institutions to identify alumni who are employed in the biosciences and develop materials highlighting 

recent discoveries by Oklahoma’s bioscience researchers, accomplishments of Oklahoma bioscience 

companies, etc. Consideration should be given to holding an event at the national BIO conference that is 

aimed at attracting former Oklahomans or individuals who received their degrees from Oklahoma 

educational institutions. 

Resources Required  

It is estimated that approximately $500,000 would be needed for staffing and marketing expenses. 

Lead Organizations 

ODOC and OKBIO, with support from universities 

 

Action Six: Continue to support and expand, as necessary, Executive-in- 

Residence Programs and continue to expand efforts to match start-up 

companies with mentors  

Objective 

Ensure that start-up and emerging bioscience firms have access to experienced bioscience management 

teams. 

Rationale 

One of the key gaps in Oklahoma’s bioscience infrastructure identified in 2004 was the lack of 

experienced serial bioscience entrepreneurs—individuals who have led start-up companies and grown 

them into profitable operations. Although the region has succeeded in attracting one or two such 

individuals back to the state, the lack of experienced management talent continues to be a challenge 

and often results in a firm being moved out of Oklahoma by investors.  

The 2004 strategy recommended establishing an Executive-in-Residence program and providing 

incentive packages to attract successful serial bioscience entrepreneurs to the region. It was proposed 

that an Executive-in-Residence position be created in i2E and that a CEO be recruited to mentor start-up 

companies. It was suggested that additional institutions wishing to host an Executive-in-Residence 

would be asked to provide matching funds for the CEO position.  
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In June 2010, i2E announced that it had been awarded $1 million by the U.S. Department of Commerce 

Economic Development Administration to fund the Oklahoma City Technology Business Launch 

program. The program features several components, including an Executive-in-Residence program that 

will make seasoned executives with experience as CEOs, chief financial officers and marketing officers 

available to leaders of startup companies. The federal grant will be matched with another $1 million 

collectively from the Greater Oklahoma City Chamber, the City of Oklahoma City, the Oklahoma Medical 

Research Foundation, the Oklahoma Business Roundtable and Presbyterian Health Foundation. 

In addition to the recently announced i2E program, OU’s Center for the Creation of Economic Wealth 

has a mentor-in-residence program that provides mentoring to student teams that are assessing the 

potential of university-developed IP for commercialization. The mentors, who include successful 

entrepreneurs, current or former corporate executives and professionals with entrepreneurial expertise, 

coach a team of four interns and a project leader. OSU has added an individual with entrepreneurial 

business experience to their technology transfer staff to advise on commercialization and new firm 

creation.  

Proposed Action 

This action is in the early stages of implementation. Three years of funding is available for I2E’s 

Oklahoma City Technology Business Launch program. As the program develops, alternative sources of 

funding will need to be identified to ensure that the program continues beyond the federal funding. 

Continued support should be provided for this program and the universities should be encouraged to 

continue to provide mentoring and commercialization support. The university efforts may need to be 

expanded to provide such support in the biosciences arena.  

Resources Required 

The Oklahoma City Technology Business Launch Program is funded at a level of $2 million for three 

years. The university efforts are funded with internal university funds. Once these programs are fully 

operational, an assessment should be made as to whether additional resources are needed and at what 

level. OKBIO will assist in identifying mentors with existing resources. 

Lead Organizations 

I2E, PHF, OU, OSU, OKBIO, Chamber 
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Action Seven: Ensure that Oklahoma has a bioscience education and 

workforce development system that is responsive to industry needs and 

addresses the entire pipeline 

Objective 

Ensure that Oklahoma’s bioscience industry can find and equip workers with the skills needed to work in 

a bioscience company environment. 

Rationale  

Oklahoma’s bioscience companies expressed concern that the region lacks a sufficient number of people 

with the skills and experience needed to work in a cGMP environment that is required of bioscience 

companies. Both Oklahoma City Community College and Tulsa Community College offer Associate in 

Science degrees and Certificates in Biotechnology 

but the number of students completing these 

programs are small and the Tulsa program is very 

new, graduating its first two students in 2009.  

Oklahoma’s CareerTech offers biomedical and 

biotechnology academies. The biomedical 

academies engage students in rigorous and 

relevant hands-on problems related to the human 

body, cell biology, genetics, diseases and other 

biomedical science topics, all aligned with national 

learning standards. CareerTech’s three 

biotechnology academies, located in Norman, 

Ardmore, and Tulsa, present a sequence of 

biotechnology and Advanced Placement science 

courses. Students apply their skills to many fields, 

ranging from medicine to agriculture to ecology or 

the environment. CareerTech provides students 

with opportunities to serve internships with 

Oklahoma research institutions, such as the Noble 

Foundation. 

The companies suggested that there is still a need 

for individuals that would have a bachelor’s or 

master’s degree but also have hands-on lab 

experience. There is also a need for specialized 

programs and curricula in areas such as regulatory 

affairs. 

  

Georgia’s Intellectual Capital Partnership 
Program 

The University of Georgia System’s Intellectual Capital 

Partnership Program provides customized, 

accelerated education to meet a firm’s hiring needs. 

To qualify for the program, the employer must create 

at least 10 new knowledge jobs that are strategically 

important to Georgia and the project must prepare 

people to be employed as knowledge workers. There 

must be a documented shortage of this type of worker 

in the regional labor market, not just for an individual 

company. The employer and a USG college or 

university work together to design a program of study 

to prepare students for specific jobs at that company. 

The company must commit to hire each ICAPP 

graduate in the job for which they were educated. 

Students must make a C or better in each ICAPP 

course to graduate. The college or university must 

show that the education needs cannot be met by 

existing programs at the Georgia Dept. of Technical 

and Adult Education institutions in the service area. 

The USG institution providing the courses may apply 

for ICAPP funding to help pay for the costs of 

instruction, including faculty and equipment. An 

ICAPP student may apply for an ICAPP service 

cancelable loan to help pay for expenses (tuition, 

books and living expenses) while participating in the 

ICAPP program. The loan amount depends on the 

salary that the employer commits to pay the ICAPP 

graduate: a $7,500 loan may be available for positions 

paying less than $50,000 annually, and a $10,000 loan 

may be available for positions paying $50,000 or more 

each year.  
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Action  

Over the long term, Oklahoma needs a bioscience workforce effort that has the resources to work 

alongside education and training providers to help create the programs, curriculum, instructional labs, 

and teacher professional development that respond to the specific needs of the bioscience industry. In 

the short-term, it is proposed that the Oklahoma Board of Regents work with Greater Oklahoma City’s 

bioscience industry and the state’s colleges and universities to identify educational needs and work to 

develop curriculum and specialized courses. 

In addition, a program should be created to provide customized, accelerated education for bioscience 

workers in high demand but short supply. The program would be used to meet the hiring needs of a 

particular company through an expedited curriculum that the company would design with a college or 

university.  

Resources Required 

TBD, depending on needs 

Lead Organizations 

OKBIO and its member companies, working with OK CareerTech, community colleges, Board of Regents 

and universities 

Strategy Three: Grow the region’s bioscience industry cluster  

by supporting the expansion of existing firms, the creation of new  

firms and the attraction of new firms to the state  
 

Action Eight: Undertake a bioscience retention, expansion, and recruitment 

effort targeted to companies that could take advantage of the region’s 

research and technology base 

Objective: 

Grow Oklahoma’s bioscience cluster by helping existing companies to expand, encouraging new firm 

formation, and attracting bioscience companies to locate a facility in Oklahoma. 

Rationale: 

Oklahoma has a growing cluster of start-up bioscience companies, many of which are in drug 

development, which has a very long development process. As a result, Oklahoma’s bioscience industry 

sector remains small in terms of employment. But Oklahoma has very strong research strengths and 

excellent infrastructure to support the biosciences, including research parks and buildings. The region 

should undertake an active bioscience business retention, expansion and recruitment effort.  
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Action:  

It is proposed that Greater Oklahoma City region, 

working in partnership with the Oklahoma 

Department of Commerce, continue efforts begun 

in 2004 to market the region to bioscience firms 

that could capitalize on the region’s core 

competencies and take advantage of the region’s 

bioscience infrastructure. The region’s local 

economic development organizations should be 

engaged to work with the region’s universities and 

other partners to identify sites for bioscience 

development and to actively support retention and 

recruitment efforts. Specific initiatives that should 

be undertaken include: 

 Conducting a bioscience business retention 

survey to identify and address needs of the 

state’s existing bioscience companies 

 Initiate an outreach effort to make 

bioscience companies aware of state 

economic development programs that are 

available to them, such as the 21st Century 

Quality Jobs Act  

 Development of marketing materials that 

promote Oklahoma’s bioscience assets, 

including the Oklahoma Health Center, the PHF Research Park, OSU’s Research Park in 

Stillwater, OU’s Research Campus in Norman, and the Noble Foundation in Ardmore. 

 Identification of target companies, both domestic and foreign and hosting company visits to the 

region 

 Conducting trade missions in targeted domestic and foreign markets, focusing on companies 

with linkages to Oklahoma bioscience core competencies. 

Resources Required 

While the agencies responsible for this action have budgets to undertake business expansion, retention 

and recruitment, additional funds may be needed for a bioscience-specific effort. 

Lead Organizations 

ODOC, Chamber, and local economic development organizations 

Oklahoma’s 21st Century Quality Jobs Act 

The 21st Century Quality Jobs Act was created in 

2009 to attract growth industries and sectors to 

Oklahoma by rewarding businesses with a 

highly skilled, knowledge-based workforce. 

Qualifying companies may be eligible for up to 

twice the Net Benefit rate of the Quality Jobs 

program, or 10 percent of the taxable payroll of 

new jobs created, to be paid in cash on a 

quarterly basis. The program lasts for up to 10 

years. 

The applicant must create at least 10 new jobs 

during a 3-year ramp-up period. If this 

milestone is achieved, the company will 

continue to receive benefits for another 7 years. 

The company is required to offer a basic health 

insurance plan and wages must be 300 percent 

of the average Oklahoma county wages. The firm 

can file quarterly claims as soon as any new 

employee is hired. Manufacturers, research, 

development and testing labs, medical and 

dental labs, and specialty hospitals are among 

the industries that are eligible to participate in 

this program. Given that the bioscience industry 

is a high-paying industry, many bioscience firms 

would likely qualify to receive this incentive. 
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Action Nine: Inventory core capabilities of Oklahoma bioscience companies 

and create a searchable database containing information on each firm’s 

capabilities, products and services 

Objective 

Foster growth of Oklahoma’s existing bioscience companies. 

Rationale 

The Oklahoma City region is committed to developing a robust bioscience industry cluster. A key 

characteristic of Industry clusters are that firms and institutions within the cluster both compete and 

collaborate by accumulating know-how and intellectual property. While it is possible to identify the core 

competencies of research institutions by examining R&D awards and publications, it is more difficult to 

assess the core competencies of companies.  

Action 

OKBIO is in the process of developing a directory of Oklahoma bioscience companies that sorts 

companies based on their industry sector, e.g. therapeutics, diagnostics, medical devices, etc. This effort 

could be expanded to create an Oklahoma bioscience company database that contains key information 

on each firm’s capabilities, products, and services that could be accessed by other companies. This 

would hopefully lead to more relationships such as Selexys awarding its biopharmaceutical development 

and manufacturing contract to Cytovance Biologics.  

Resources Required 

It is estimated that this effort would require approximately $250,000 to collect the data and maintain 

the database. 

Lead Organizations 

OKBIO, ODOC 

 

Action Ten: Leverage OSU’s Food and Agricultural Products Center to better 

support the emerging bioagricultural industry 

Objective  

To add value to Oklahoma agriculture and create new value-added food products and natural products 

for health (such as nutraceuticals and functional foods). 

Rationale 

The Robert M. Kerr Food & Agricultural Products Center (FAPC) is completing its 12th year of service to 

the Oklahoma food and agribusiness industries. The FAPC was established to expand and grow the food 

and agribusiness industries in Oklahoma through innovative business and technology applications. The 

FAPC estimates that the center has impacted more than 50,000 jobs since its founding and fostered 

more than $6 billion in direct, indirect and induced sales revenue in 2006 alone and these impacts 

resulted in the creation of 800 new jobs and sales revenue of more than $300 million.  
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While the Center has a solid track record, its equipment in some areas is becoming dated and progress 

in new and exciting areas such as functional foods and nutraceutical ingredients will require new 

specialized equipment and capabilities. It is anticipated, that with the right investments in 

infrastructure, the FAPC can play a role in positioning Oklahoma to take advantage of the rapidly 

changing bio-science, business and manufacturing world. When the FAPC was launched, its planners 

incorporated the current and forward thinking technologies that have allowed the success it has 

demonstrated. To maintain a technology leadership in today’s rapidly growing bioagricultural industry 

sector, new investments are needed in the FAPC.  

Proposed Activities 

It is proposed that FAPC, working with its industry partners, develop a strategy for: 

 Upgrading its equipment and laboratory space 

 Providing incubator space to house start-up value-added bioagricultural and bioenergy firms 

 Recruiting additional faculty member and professionals 

 Undertaking joint projects in the natural products for health platform between OSU, Noble and 

OU HSC. 

Resource Requirements:  

The FAPC estimates that upgrading the Center’s equipment and facilities and adding faculty and staff 

will require approximately $5.7 million in one-time costs and $2.0 million in annual costs. One source of 

revenue to consider would be to restructure the Center as a membership organization. Examples of 

similar centers that are funded, in part, with company and other sponsorships include: the Center for 

Crop Utilization Research in Iowa, and the Center for Innovative Food Technologies in Ohio.  

Lead Organizations 

OSU, FAPC 

 

Action Eleven: Reenergize state commitment of funds for the Oklahoma 

Bioenergy Center and better market this entity to industry and other private 

partners. 

Objective  

Cultivate the growth of Oklahoma’s renewable bioenergy industry by supporting multi-institutional, 

collaborative research. 

Rationale 
The Oklahoma Bioenergy Center (OBC) was created in 2007 to coordinate biofuels research and 

development being conducted at OU, OSU and Noble Foundation. The legislature initially appropriated 

$10 million, which OBC used to attract an additional $10 million. The plan for the Center called for the 

state to invest $40 million over a 4-year period but no additional funds have been appropriated since 2007.  
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Oklahoma, with the work of the Noble Foundation and OSU, is a world-renowned center for plant 

sciences and plant improvement – especially in the area of grasses which are today seen as a key 

dedicated energy crop (for example switchgrass). OSU has deep expertise in wheat and, as a result, 

other grasses. Noble is an acknowledged global leader in rangeland grasses and forage crops and has 

established a particularly robust working relationship with Ceres in switchgrass. To-date, however, the 

expertise of the region’s research institutions has not translated into on-the-ground job creation in 

biofuels or bioenergy. Other states such as Kansas, Colorado and Texas have been aggressive in their 

pursuit and support of bioenergy projects, but Oklahoma’s state support has stalled and funds need to 

be recommitted to the Oklahoma Bioenergy Center – an important center for coordinating high impact 

projects across Oklahoma’s research and development institutions. 

Proposed Activities: 

Battelle concurs with the stated focus of the Oklahoma Bioenergy Center to concentrate research and 

development initiatives that focus on four key areas critical to development of the bioenergy sector in 

Oklahoma: 

 Crop Development – evaluating, identifying and improving the best plant materials to increase 

yield, sustainability, conversion efficiency and biofuel output.  

 Crop Production – developing establishment and management tools and procedures for 

dedicated energy crops.  

 Harvest, Collection and Transport – designing new solutions to harvest, process, collect and 

move high-yielding, commercial bioenergy crops.  

 Conversion – formulating the most effective and economical way to transform new 

feedstocks—like switchgrass—into biofuels that burn efficiently, reduce greenhouse gasses and 

is compatible with today’s engines and fuel pumps.  

Resource Requirements 

To date, the state has invested $10 million out of an originally planned investment of $40 million. To 

remain competitive in the bioenergy space, the Center estimates that $30 million in additional funding is 

needed. Additional funding should be provided by state government as funds become available; the 

Center should also look to forge partnerships with industry and potential public and private partners, 

both in the state and from outside the state. 

Lead Organizations 

OU, OSU, Noble 
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Action Twelve: Continue collaborative partnerships of OSU  

and Noble Foundation aimed at further developing Oklahoma’s  

agbioscience research base 

Objective  

Leverage the complementary research and development strengths of OSU’s Division of Agriculture and 

Natural Resources (DASNR) and other university assets, together with the agbioscience expertise of the 

Noble Foundation, to create an enhanced collaborative center for agbioscience research in Ardmore. 

Rationale: 

The Noble Foundation has attracted many of the top scientists in plant sciences, range and forage crops, 

and associated agriculture to their campus in Ardmore Oklahoma. Similarly, OSU has broad ranging 

agbioscience R&D expertise. Together these two institutions represent an agbioscience R&D opportunity 

that is greater than the sum of its parts. In the hands-on laboratory and field-oriented series of disciplines 

that comprise agbioscience institutional distance represents a barrier to collaboration. By developing 

the new OSU research building adjacent to the Noble Foundation campus enhanced institutional and 

individual researcher collaborations will result and both institutions should be able to access and 

leverage the scientific infrastructure of the other (thereby enhancing scientific capacity and avoiding 

costly duplication of scientific resources). 

Proposed Activities: 

It is important that the OSU Ardmore research building be staffed and equipped in a manner that is 

complementary to the assets and human capital of Noble, rather than duplicative. The two institutions 

should work together to develop a profile of the additional faculty and research scientists to be hired by 

OSU and the equipment to be installed to maximize impact and minimize duplication. Battelle TPP 

recommends: 

 OSU and Noble work to identify areas of specific research and development activity that will not 

be in conflict with Noble’s exclusive agreements with Ceres and Forage Genetics. This may, 

therefore, require an emphasis on development of dedicated energy crops other than 

switchgrass. 

 OSU and Noble identify specific gaps in their mutual scientific personnel capabilities and seek to 

jointly fill these gaps with shared positions. 

 OSU and Noble identify specific scientific equipment and resources that again will fill gaps or 

otherwise enhance resources as necessary to build a state-of-the-art capability in targeted 

agbioscience R&D areas. 

Resource Requirements 

Existing resources 

Lead Organizations 

OSU, Noble 
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Strategy Four: Build a comprehensive venture capital infrastructure 

that develops local resources and attracts additional national and 

international resources to Oklahoma  
 

Action Thirteen: Increase funding for the Oklahoma Seed Capital Fund  

and the Technology Business Financing Program (TBFP) and consider 

restructuring the TBFP  

Objective  

To fund proof-of-concept activities and increase access to early-stage capital for Oklahoma start-up and 

emerging bioscience companies. 

Rationale: 

Oklahoma has made progress in creating an infrastructure to support start-up and emerging companies. 

The Technology Business Financing Program (TBFP) was created in 1998 to fund proof-of concept and 

start-up activities, such as prototype development, equipment purchase or hiring people. TBFP currently 

makes awards of $100,000. The company is required to provide a 1:1 cash match and must repay a 

minimum repayment of two times the original award. The TBFP receives approximately $1 million 

annually from the state and also has funds generated by repayments, allowing up to about 10 awards 

annually, although demand for the program is much greater than that. While TBFP is an excellent 

program, bioscience entrepreneurs interviewed indicated that it was sometimes a challenge to come up 

with matching funds and the awards are small given the capital needs of bioscience companies. 

The Oklahoma Seed Capital Fund, one of the recommendations in the 2005 bioscience strategy, was 

created in 2005. The fund was allocated $4.3 million in the FY 2011 budget. The Fund makes seed 

investments in the range of $250,000 to $700,000 and co-investment with one or more outside 

investors is normally required. The investment is in the form of equity or convertible debt. Finding the 

co-investor is a challenge given the fact that there are a limited number of private venture funds 

operating in the state. 

Proposed Activities: 

It proposed that funding be increased for both the TBFP and the Oklahoma Seed Capital Fund. The TBFP 

budget should be increased to $2 million annually, which would allow the size of the awards to be 

increased, initially to $200,000 but consideration should be given to increasing the size of awards for 

bioscience companies and allowing companies to provide in-kind as opposed to cash match. Another 

alternative that should be considered over time would be to allow i2E to take warrants rather than 

requiring an upfront cash match. 

As to the seed fund, the 2005 bioscience strategy called for growing the Fund to $50 to $75 million in 

order to generate enough start-up companies to create a “farm team” of promising new companies. 

This should still be the goal. 
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Resource Requirements: 

Increase TBFP to $2 million annually and increase Seed Fund to $10 million 

Action Fourteen: Enact legislation creating early-stage investment incentives. 

Objective  

To increase the number and amount of early-stage equity investments in Oklahoma start-up and 

emerging bioscience companies. To encourage investment in Oklahoma venture capital funds 

Rationale 

Angel investors provide an important source of local investment capital for states and regions. As formal 

venture capital has continued to move downstream in its investments, there is a widening gap, creating 

a shortage of early-stage capital. Recognizing this, Oklahoma has created a formalized group of angel 

investors, SeedStep Angels, to provide investors with increased deal flow, coordinated due diligence and 

standardized term sheets and company valuations.  

While this is a very positive step, additional incentives are needed to encourage angel investment in 

bioscience companies. Given the nature of bioscience industry development, the biosciences require 

larger, longer-term and often riskier investments than does investment in other industries, such as IT. As 

a result, a number of states―including Maryland and Virginia―now offer credits that are targeted 

specifically to the bioscience sector. Many other states have angel investor tax credits that are available 

to investors in technology companies, including the biosciences. 

While Oklahoma has taken steps to encourage investment in venture capital, the state still has few 

locally-managed venture capital funds. Without such funds, it is difficult to attract out-of-state venture 

funds to invest in Oklahoma start-up companies. Twelve states offer tax credits to individuals who invest 

in early-stage venture funds. Three states―New Mexico, North Carolina and Wisconsin―offer tax 

credits to those who invest in bioscience early-stage venture funds. Such tax credits offset some of the 

risk of investing in early-stage venture funds. 

Proposed Activities 

It is proposed that Oklahoma enact legislation creating a bioscience investor tax credit. The credit would 

be given to individual investors (angels) who invest in Oklahoma bioscience companies. Key program 

dimensions that would need to be considered in designing the tax credit include: 

 Percentage of qualified investment offered as a credit  

 Annual cap on total dollar value of credits offered 

 Cap on total credit or total investment eligible for credit by an investor in one year 

 Criteria for qualified or eligible investors  
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 Criteria for qualified or eligible investees 

 How long investments must remain at risk in 

order to qualify for credit 

 Over how long a credit may be claimed. 

The tax credit could be provided on a discretionary basis 

or provided to any investment that meets the criteria 

required to qualify for the credit. Wisconsin’s investor 

tax credit programs are described in the text box. 

It also is proposed that Oklahoma enact legislation 

creating a tax credit for investments made in early-stage 

venture capital funds. The level of credit could be higher 

for individuals who invest in venture funds that focus on 

the biosciences.  

Resource Requirements  

It is proposed that the program be started with an initial 

cap of $6 million for both the bioscience angel investor 

tax credit and the venture capital investment tax credit. 

This level would be adjusted based on demand and 

performance of the program. 

Lead Organizations 

Oklahoma Life Science Fund, OKBIO and its member organizations 

 

Action Fifteen: Expand SBIR outreach, provide increased technical assistance 

to SBIR applicants and provide matching funds for Phase I awards  

Rationale: 

The federal Small Business Innovation Research program and its smaller Small Business Technology 

Transfer program (SBIR and STTR) represent over $2.5 billion in grant and contract opportunities for 

small firms to develop innovative products and services in response to national needs. Between 2005 

and 2009, 38 Oklahoma companies (11 bioscience companies) received 98 SBIR/STTR awards. OCAST 

informs companies about the SBIR program and provides grants to support proposal development and 

to bridge the gap between Phase I and Phase II funding but the region could leverage even greater 

capital by providing more in-depth assistance to SBIR applicants.  

Proposed Activities: 

It is proposed that Oklahoma establish a more aggressive effort to increase the flow and success rate of 

Oklahoma small firms and entrepreneurs in competing for SBIR and STTR Phase I funding with an eye 

toward commercialization. This would involve an expansion of current technical assistance and 

outreach, including offering workshops on preparing SBIR applications, connecting companies with 

Wisconsin enacted a major package of venture 
investment tax credits under Act 255 in 2004, 
under which, qualifying angel—both 
individuals and angel networks (An angel 
investment network is a group of accredited 
investors organized for the sole purpose of 
investing in a single Qualified New Business 
Venture)—and venture capital investors in 
Qualified Small Business Ventures (as certified 
by the Department of Commerce) may receive 
tax credits of 25 percent. Qualified businesses 
include biotechnology firms. The annual 
statewide pool of credits was tripled to 
$18.25 million for the angel credit and 
$18.75 million for the venture credit in 2009. 

The credit appears to be having an impact. In 
2003, the average Wisconsin angel investment 
was $158,000 in 11 deals; in 2008, the average 
Wisconsin angel investment was $283,000 in 
53 deals. Wisconsin angel investors invested 
$15 million in 2008 and $22.1 million in 2009 
in Wisconsin companies. Wisconsin had 6 
angel networks in 2003; this number had 
grown to 22 angel groups in 2009, 14 of which 
made investments in 2009.  
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university researchers and larger companies interested in the technology area, and offering a mentoring 

process with those who have been successful in winning SBIR awards. The SBIR initiative should also 

provide editing and project development support, but stop short of writing proposals. 

In addition, it is proposed that OCAST provide matching funds of up to $100,000 to companies that have 

won Phase I SBIR awards. The matching funds, which could be awarded on a competitive basis, would 

encourage more firms to apply for SBIR Phase I awards; increase the intensity of the R&D performed in 

Phase I, thus better positioning the firms to compete for Phase II awards; and help bridge the gap 

between Phase I and Phase II funding. 

Resource Requirements 

Increase OCAST funding for SBIR to $1 million. 

Lead Organizations 

OCAST, i2E and OKBIO 
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Implementation Plan 

Various members of the bioscience community cooperated in 2005 to develop a strategy to grow 

Greater Oklahoma City’s bioscience industry cluster. The bioscience community came together again in 

2010 under the leadership of the Greater Oklahoma City Chamber to assess progress and develop a 

strategy to guide the region’s bioscience development effort for the next 5 years. Much has been 

accomplished since 2005; but, there are still gaps to be addressed and opportunities to be realized 

before Greater Oklahoma City will achieve its vision of being home to a vibrant bioscience industry 

cluster that provides high-wage jobs, high-quality health care, and career opportunities for the region’s 

talent base.  

This implementation plan identifies immediate work plan priorities, outlines important success factors, 

and proposes measures of success. 

Immediate Work Plan Priorities 

Immediate work plan priorities are those steps the private and public sectors should undertake in the 

first 12 months of implementation. Several critical priorities need to be addressed right away, while 

others will need to be planned and resources secured before they can move forward.  

The following six actions should be undertaken in the first year of strategy implementation: 

1 

Develop and pursue a legislative agenda to ensure adequate funding to enable the 

state’s universities and research institutions to continue to grow their bioscience 

R&D and commercialization capabilities 

2 

Form a bi-partisan group to recommend a state funding stream and a legislative 

strategy for dedicating it to fully fund EDGE and use it as a vehicle to support 

research, commercialization and bioscience industry development 

3 
Continue to support, and expand as necessary, Executive-in-Residence programs 

and continue to expand efforts to match start-up companies with mentors 

4 
Undertake a bioscience retention, expansion, and recruitment effort targeted to 

companies that could take advantage of the region’s research and technology base. 

5 
Increase funding for the Oklahoma Seed Fund and the Technology Business 

Financing Program (TBFP) and consider restructuring the TBFP 

6 Enact legislation creating early-stage investment incentives 
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Measures of Success 

If the investments proposed in this Strategy are made, Greater Oklahoma City should achieve the 

following performance goals during the next 5 years: 

 Grow the region’s academic R&D base at a rate equal to or greater than the U.S. 

 Increase NIH funding to $120 million by 2015 

 Increase employment in medical devices at a rate at or above the national average (Between 

2001 and 2008, OK employment in this sector decreased 0.4 percent as compared to 2.0 percent 

increase nationally.) 

 Increase employment in the research testing and medical labs sector at a rate at or above the 

national average (Between 2001 and 2008, OK employment in this sector increased 20.2 percent 

as compared to 46.1 percent nationally.) 

 Establish at least 1 Oklahoma-based venture capital fund with $75 to $100 million under 

management, with a focus on the biosciences 

 Create at least 3 new angel investor networks 

 Increase in number of angel investments 

 Oklahoma universities and research institutions will equal or exceed the national average in 

terms of licenses executed per $10 million of sponsored research (0.78 in 2008), Start-ups per 

$10 million of sponsored research (.12 in 2008), and Start-ups per licenses executed (.16 in 

2008). Source: AUTM data. 

 Implementation progress on actions laid out in the strategy of at least 70 percent in 3 years and 

90 percent in five years. 

 

OKBIO, working in partnership with the Chamber, the region’s research institutions, economic 

development organizations, and state government, should take responsibility for collecting the 

performance data and assessing progress in implementing the Bioscience Strategy. An annual progress 

report should be prepared and widely disseminated among stakeholders, the bioscience community, 

and the citizenry. 
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Conclusion 

The Greater Oklahoma City region has continued to build an infrastructure to support bioscience 

development during the last five years. Significant progress has been made on many fronts in terms of 

building its bioscience industry cluster. The region has a strong bioscience research base, with strengths 

in key areas of both biomedical sciences and bioagricultural sciences that offer wide-ranging 

opportunities for development. The region has a growing bioscience industry cluster that is becoming 

more mature.  

But, it must also be acknowledged that significant critical investments called for in the 2005 

strategy―full funding for EDGE, funding for additional research faculty at the state’s universities and 

research institutions―have not been made, due, in part, to state government’s fiscal situation. The 

region’s public and private leadership must come together to build support for and identify new sources 

of funding that can be tapped to undertake the actions called for in this strategy. The Greater Oklahoma 

City region must ensure that companies are able to obtain risk capital; attract, retain, and develop 

bioscience talent; and invest in the state’s bioscience research infrastructure in order to make the 

biosciences a driver of the region’s future economy. 

This Strategy proposes a set of strategies and actions to address these issues and achieve Greater 

Oklahoma City’s bioscience vision. It will be a challenge for Greater Oklahoma City to achieve the goals 

set out in this Strategy; but, doing so will result in not only high-wage, high-skilled jobs but also better 

health care and a better quality of life for Oklahoma citizens. 
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