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Regional Bioscience Industry Cluster 
    Employment 
  2004 Location Growth
  Employment Quotient 2001-2004
 
Bioscience  30,686 1.30 28.7%
Hospitals and Labs 29,574 1.50 31.5%
Research and Testing 355 0.66 -5.9%
Medical Equipment and Devices 316 0.23 -28.6%
Drug and Pharmaceuticals 283 0.23 -30.4%
Ag Feedstock and Chemicals 158 0.24 30.5%
 

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

Summary of Key Findings 

The bioscience sector1 is a significant driver of Greater Oklahoma City’s regional economy. 
The Greater Oklahoma City region’s bioscience industry employs approximately 30,000 people 
across more than 200 establishments. The vast majority of this employment (96.5 percent) is in 
the hospital and laboratory subsector. This is due to the presence of major healthcare providers in 
the Greater Oklahoma City region that play an integral part in advancing the bioscience industry. 
OUHSC employs approximately 3,200 people.2 Other major industry drivers include non-
commercial-oriented research 
institutions such as OMRF, 
which employs approximately 
650, and the Noble Foundation, 
which employs more than 300.3 
This subsector also includes 
diagnostic medical laboratories 
such as Lab Corp, the 
Oklahoma Blood Institute, and 
Inoveon. 

Together, the regional 
bioscience and hospital and 
labs industry subsectors 
possess an employment base 
that is regionally specialized. 
These industries represent a growing employment base in the region. During the 2001 to 2004 
time period growth exceed the national trend. The overall industry cluster now holds a level of 
employment concentration that is 30 percent above the national average.  

When the hospital and laboratory subsector is excluded, the remaining bioscience industry 
base in the Greater Oklahoma City region constitutes a small, emerging industry cluster. This 
suggests that the Greater Oklahoma City region has not yet fully been able to tap into the 
significant regional biomedical asset base to grow the bioscience industry. In the first quarter of 
2004, the non-hospital bioscience industry in the Greater Oklahoma City region had an 
employment base of 1,112 across 47 establishments. 

Following the general national trend, the Greater Oklahoma City region experienced a decline 
in bioscience jobs between 2001 and 2004. Unfortunately, the Greater Oklahoma City Region 
lost a larger share of non-hospital bioscience employment compared to the nation. The US 

                                                 
1 For the purposes of this initiative, the Greater Oklahoma City region includes not only the Oklahoma City 
metropolitan area with its large biomedical base, but extends south from Stillwater along the I-35 corridor 
to Ardmore. This definition was used because the region’s leaders wanted to understand and capture fully 
the entire breadth of the bioscience sector in the region. 
2 Greater Oklahoma Chamber of Commerce Web site, www.okcchamber.com, May 12, 2005. 
3 The bioscience employment figure most likely does not include Noble Foundation employees as the 
Foundation would not be included in any of the industry classifications used in this analysis. 
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experienced employment 
losses of 2.0 percent while 
the region loss 17.5 
percent of non-hospital 
bioscience employment. 
This may be due, in part, 
to several acquisitions—
notably by Genzyme and 
Lab Corps— that resulted 
in job losses due to 
consolidations. In 
addition, the rate of 
change of bioscience 
employment in the 
Greater Oklahoma City 
Region overstates the 
absolute change in 
employment due to the 
small size of the 
employment base. The 
17.5 percent decline in 
bioscience employment is 
seemingly large when compared to the US rate of employment loss, but, in fact, the eleven county 
region lost only 238 employees between 2001 and 2004. That means that the Greater Oklahoma 
City lost an average of just under 80 employees annually during this time period.   

Compared with other major regional industries, the biosciences are one of the highest-paying 
industries in the Greater Oklahoma City region. The overall bioscience industry in the Greater 
Oklahoma City region contributed $879.2 million in wages to the local economy in 2003. Total 
bioscience wages account for 6.3 percent of total private sector wages. The average annual wage 
per employee for each of the bioscience subsectors exceeds the $29,400 total private sector 
annual wage for the Greater Oklahoma City region. Drugs and pharmaceuticals, medical devices 
and equipment, and research and testing each pay average annual wages that exceed private 
sector annual wages by at least $15,000 per year. The drugs and pharmaceutical subsector is an 
especially high-paying bioscience subsector, with an average annual wage per employee of 
$47,379, or $17,000 more per year than the overall private sector. 

The region’s hospital and labs industry subsector has become a critical factor for the 
bioscience industry because of its sizable employment base and its strong research foundation. 
The same is not yet true of the region’s other bioscience sectors, which have not yet reached a 
critical size.  The Greater Oklahoma City Region must find ways to leverage its strength within 
the hospitals and labs industry subsector in order to support growth within the other bioscience 
industry subsectors. Creating greater synchronization between industrial and academic medical 
center initiatives around similar priorities will reveal greater industrial development 
opportunities.  

An area with significant potential for development is the region’s bioscience research and 
testing subsector. The Greater Oklahoma City regional non-hospital bioscience economy is 

Greater Oklahoma MSA Bioscience Average Annual Wages 
per Employee 2003* 

Drugs & Pharmaceuticals   $47,379 
Medical Devices     $46,074 
Biosciences (non-hospital)   $44,660 
Research & Testing    $44,810 
Professional, Scientific, and Technical Services $42,516  
Manufacturing       $40,290  
Finance & Insurance    $38,351  
Information     $37,632  
US Total Private Sector    $37,508 
W holesale Trade     $37,282  
Hospitals & Labs    $35,578 
Agricultural Feedstock & Chemicals  $34,068 
Transportation & Utilities    $30,900  
Construction      $30,844  
Agriculture     $23,285  
OK State Total Private Sector   $29,264  
* Source: Battelle calculations based on ES-202 data from 
the Oklahoma Department of Commerce, the Minnesota 
Implan Group and the US Bureau of Labor Statistics. 
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predominately driven by the research and testing subsector. It is the largest subsector and the 
most closely connected with the hospital and labs industry. The research and testing subsector 
also happens to be the most regionally concentrated bioscience subsector. The employment base 
in the region’s research and testing subsector represents a concentration that is 66 percent of the 
national average. 

In order to create a more durable and vibrant bioscience industry, the Greater Oklahoma City 
Region must target initiatives to support existing strengths and encourage and stimulate emerging 
subsectors. While the region must concentrate on tailoring initiatives to target those niches with 
the greatest promise of economic growth, the Greater Oklahoma City Region must not lose sight 
of the inherent diversity of bioscience activity. The challenge that regional leaders face is the 
need to balance initiatives between solidifying core areas within the biosciences and promoting 
new innovative industrial technologies that promise continual economic growth. 
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Introduction 

The State of Oklahoma and the Greater Oklahoma City region during the past twenty years has 
made significant investments across the region, cultivating critical assets and resources essential 
for growing a bioscience industry economy into the 21st Century. These investments include the 
creation of the Oklahoma Center for the Advancement of Science and Technology (OCAST) and 
the Presbyterian Health Foundation (PHF), and the development of PHF Research Park, which is 
currently home to nearly twenty bioscience firms.  Other critical resources helping to bolster the 
region’s industry innovation and development potential include the University of Oklahoma 
Health Sciences Center (OUHSC), the Oklahoma Medical Research Foundation (OMRF), 
Oklahoma State University (OSU), the University of Oklahoma in Norman (OU), the Dean 
McGee Eye Institute and other smaller research institutes. 

Past investments have positioned the Greater Oklahoma City Region as the domicile of many of 
the state’s bioscience firms, including Yamanouchi Pharmaceuticals, Genzyme, Lab Corp, and 
Advancia as well as many smaller bioscience-related firms. With industrial assets in the hospitals 
and labs and research and testing subsectors, the bioscience strength of the region is primarily 
research oriented. This positions the region to take advantage of the commercialization 
opportunities emanating from research discoveries.  

Helping to ensure this development growth are the strong commercialization programs supported 
by OCAST,  i2e, the Meridian Technology Center, and the emerging technology entrepreneurial 
center (eTec). In addition, OCAST has a number of programs that support health science 
research, applied industry/university research, and firm financing, both in the Greater Oklahoma 
City Region and throughout the 
state. 

To better understand the nature of 
the Greater Oklahoma City Region’s 
industrial bioscience sector and to 
develop policies and programs to 
support its continued growth, the 
Greater Oklahoma City Chamber of 
Commerce has initiated a process to 
develop a strategic plan for growing 
the biosciences in the region.4.  A 
first step in this process is to 
develop an understanding of the 
region’s existing bioscience industry 
base. 

                                                 
4 For purposes of this initiative, the Greater Oklahoma City Region extends from Stillwater in the North 
down through Oklahoma City and Norman to Ardmore in the South.   

Figure 1: Greater Oklahoma City Regional Bioscience Strategy 
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This economic analysis identifies the level of current bioscience activity in the Greater Oklahoma 
City Region. This report, which describes existing characteristics and needs of the emerging base 
of bioscience companies, examines trends, current strengths, and current and emerging industry 
segments.  As part of the analysis, a series of methodological techniques, including location-
quotient analysis, made it possible discern quantitatively the nature and detail of the bioscience 
cluster in the region.   

WHY FOCUS ON THE BIOSCIENCES?  
The United States is a world leader in many areas of bioscience endeavors—bioscience research, 
designing and producing new technologies, healthier agricultural and food commodities, new 
drugs and surgical procedures. Since interactions between researchers and practitioners are vital 
for continued advancement and progress within the sector, the biosciences have tended to 
concentrate in certain regional economies in the nation where such relationships are prevalent. 
Nevertheless, many other regions throughout the United States are supporting substantial 
bioscience activity and engaging in efforts to promulgate, support, and enhance this most 
promising set of industry segments. 

Across the nation, the industry has given rise to an increase number of new companies. Between 
2001 and 2004, the number of establishments engaged in bioscience activity grew by 6.5 percent, 
ahead of overall private sector growth.5 Collectively these firms employ over 875,000 across the 
nation and pay an average annual wage of more than $75,000. The innovative nature of the 
industry has positioned bioscience as a wealth creating sector of the economy with the potential 
for surpassing other major economic sectors. New market opportunities have been created as a 
result of technology transfer and commercialization activities. The Greater Oklahoma City region 
must leverage its asset base as a platform for strategic growth. This approach will enable the 
region to more fully foster the economic development potential of the bioscience industry sector. 

The bioscience industry is an enduring sector of the national economy and the Greater Oklahoma 
City region is positioned to share in this burgeoning industry. The biosciences offer the 
opportunity for diversifying the base, providing good, well paying jobs, and contributing to 
overall economic productivity.  However, with national and global competition heating up, the 
region’s performance within particular segments of the biosciences is not necessarily the pattern 
for the future. Therefore, it is appropriate that the private and public sectors jointly consider and 
address ways to ensure the Greater Oklahoma City region’s competitive base and future in this 
industry cluster. 

There are a number of reasons to target the Greater Oklahoma City regional bioscience industry 
for economic development: 

                                                 
5 According to the Bureau of Labor Statistics, all data from 2004 quarter-1 and is considered preliminary. 
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1. The state of Oklahoma’s bioscience industry sector is centered in the Greater Oklahoma City 
regional economy and is considered to be a specialization of the region. The bioscience industry 
employs 30,686 workers in the Greater Oklahoma City region, representing almost 7 percent of 
total private sector employment. This level of employment accounts for over 62.7 percent of total 
state bioscience employment in 2004. Examining the biosciences industry in detail illustrates that 
the healthcare industry subsector is the source of the region’s dominant role within the state. 
Table 1: State and Regional Bioscience Industry Employment, 2004 

 

The healthcare industry subsector is a growing source of bioscience innovation, performing 
medical research, clinical trials and development of new treatments. The hospitals and labs 
subsector is included in the bioscience industry because it plays a vital and active role in 
advancing bioscience technology. The region has made significant investments in its healthcare 
related subsector in order to foster growth in the biosciences industry. The bioscience industry, 
which includes the hospitals and labs subsectors, exceeds the national concentration level by 30 
percent, signifying that the region’s bioscience industry sector is significantly specialized.  

2. The bioscience industry has a wide-ranging impact on industries not typically perceived to be 
linked with bioscience technology. Examining the biosciences from a macroeconomic 
perspective reveals that the industry is a broad-base segment of the economy. Industries are 
increasingly integrating new technologies in a variety ways to raise productivity and product 
capabilities. The innovative nature of the bioscience industry has positioned the sector as a value 
adding segment of the economy.  

The diverse industrial applications of the biosciences are attributable to the innovative capacity of 
the industry in both agricultural and clinical related fields. New market opportunities have 
merged as a result of scientific and technological innovations and discoveries. New agricultural 
technologies are being devising to control food-borne pathogens as well as enrich the nutritional 
value of crops, such as vitamin-A enriched rice. New materials produced from maze are being 
used to create new plastics called polytactide, used in clothing and packaging.  

Medical technologies also drive the biosciences. New electro-medical devices are used to monitor 
heart and brain activity. Bio-engineered drugs are manufactured to target specific human genes to 
prevent diseases such as Alzheimer’s or heart disease. Hospital and medical labs are investigating 
into new ways to utilize the Internet to reduce medical costs and improve healthcare delivery. All 

Metric

non-Hospital 
Biosciences

Hospitals 
& Labs Biosciences non-Hospital 

Biosciences
Hospitals 

& Labs Biosciences

Employment
2004 1,112 29,574 30,686 2,740 46,201 48,941

Growth 2001-2004 -17.5% 31.5% 28.7% -10.9% 2.9% 2.0%

Share of State Bio Emp 40.6% 64.0% 62.7% 100.0% 100.0% 100.0%

Share of Private Sector 0.24% 6.44% 6.68% 0.25% 4.42% 4.17%

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

Greater Oklahoma City Region State of Oklahoma
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of these advances demonstrate that the bioscience industry has the potential to spur new economic 
activity across several industry sectors.  

3. The bioscience industry is a source of high skilled, well-paying jobs across a range of 
occupations. The average salary for workers in the biosciences is significantly above the regional 
and statewide average annual wage. The bioscience industry in 2003 paid more than $15,000 
above the average annual wage for the region.  

Compared to other major regional industries, bioscience is one of the highest paying industries in 
the Greater Oklahoma City region. The average wage of a bioscience worker in 2003 surpassed 
such sectors as manufacturing, information, construction, and finance. It is because bioscience is 
a diversified industry, and is a source of high paying jobs that make it reasonable to support 
initiatives that focus on this industry in the future. 

 

 

 

 

 

 

 

Greater Oklahoma MSA Bioscience Average Annual Wages 
per Employee 2003* 

Drugs & Pharmaceuticals   $47,379 
Medical Devices     $46,074 
Biosciences (non-hospital)   $44,660 
Research & Testing    $44,810 
Professional, Scientific, and Technical Services $42,516  
Manufacturing       $40,290  
Finance & Insurance    $38,351  
Information     $37,632  
US Total Private Sector    $37,508 
Wholesale Trade     $37,282  
Hospitals & Labs    $35,578 
Agricultural Feedstock & Chemicals  $34,068 
Transportation & Utilities    $30,900  
Construction      $30,844  
Agriculture     $23,285  
OK State Total Private Sector   $29,264  
* Source: Battelle calculations based on ES-202 data from 
the Oklahoma Department of Commerce, the Minnesota 
Implan Group and the US Bureau of Labor Statistics. 
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WHAT CONSTITUTES THE BIOSCIENCE SECTOR? 
Varying industrial classifications could be used to define the “bioscience” sector of the economy. 
Categorization is difficult due to the diversity of bioscience activity. The industry is dynamic and 
encompasses a wide variety of industrial 
applications.  

Continual innovation further complicates the 
industry definition. Bioscience advancements 
are constantly being applied in new and 
different ways, creating new industry 
segments such as genetically improved foods 
or alternate energy sources such as 
agriculturally based fuels.  

Based upon its work in helping multiple states 
and regions across the country to examine and 
assess their bioscience industry bases, Battelle 
has identified five major subsectors that 
encompass firms involved in the biosciences.  
The major subsectors are shown in Figure 2 
and described below.  
 

Figure 2: Broadly Defined Greater Oklahoma City regional “Bioscience” Industry  

 

"We are only beginning to see the effect 
biotechnology will have on medicine.  
With more products coming on the 
market every year and the advent of 
personalized medicine, the impact of 
the industry in the next 25 years will be 
much more dramatic than it has been in 
the last 25 years." 
 

Mr. Tracy T. Lefteroff, 
Global Managing Partner 

Life Sciences Industry Services 
PricewaterhouseCoopers 

 
“Clinical Experts to Discuss 
Biotechnology’s Impact on New Medicine 
at BIO CEO & Investor Conference,” 
Biotechnology Industry Organization Press 
Release, 15 February 2005 

Drugs & 
Pharmaceuticals

Medical 
Devices & 
Equipment

Hospitals

Agricultural 
Feedstock & 
Chemicals

Research & 
Testing

University 
Medical Centers

Research Institutes

Biosciences
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Academic Health Centers, Research hospitals, and Research Institutes: includes 
research-oriented hospitals and research institutions that further the knowledge, 
understanding, and application of the biosciences for health care. 

Agricultural feedstock and chemicals: industrial segments that are involved in 
developing, supporting and manufacturing products focused on enhancing the practical 
implementation of biotechnologies using bio-resources. This includes firms engaged in 
agricultural production, fostering renewable energy, supplying basic industrial 
commodities, and specialty health products.  

Drugs and pharmaceuticals: industrial segments that research, develop, and 
manufacture products centered on advancing the analysis and treatment of diseases by 
use of chemical or biological agents. This subsector includes firms producing medicinal 
and diagnostic substances. 

Medical devices: industrial segments that engineer and manufacture instruments, 
equipment, and supplies targeted at improving the delivery of healthcare. This subsector 
includes a diverse set of firms that produce devices that administer and aid in diagnostic 
processes, delivery of therapeutic treatments, and advance clinical techniques and 
procedures.  

Research and testing: industrial segments that are almost exclusively geared towards 
research and development activities aimed at furthering the knowledge and understanding 
of biological processes. This includes firms that are highly research oriented, seeking 
commercially viable advancements in the diagnosis and treatment of diseases. 

DATA AND METHODOLOGY 
The North American Industrial Classification System (NAICS) was used to identify bioscience 
industry activity and the associated industry subsectors. Based on an analysis of six-digit NAICS 
codes, 33 industries were selected and organized according to the major subsectors described 
above.6   

The hospitals and labs industry subsector nationally, while an important contributor to the 
biosciences, also includes many hospitals and laboratories that are not involved in research.  The 
data do not permit academic research hospitals and institutes and university medical centers to be 
separated out.  For this reason, the hospitals and laboratories sector is sometimes excluded from 
data on bioscience employment and establishments.   

In the case of the Greater Oklahoma City Region, a large proportion of the region’s employment 
in the hospitals and labs sector is research-related due to the presence of OMRF, OUHSC, and 
other research institutes.  These institutions are actively engaged in furthering the knowledge, 
understanding, and application of the biosciences, whether as a source of innovation or as a test-
bed for technology. In addition, a number of the region’s bioscience companies, such as Lab 
Corps and Analytical Research Laboratories, are found in the lab component of the hospitals and 
lab subsector.  For these reasons, the hospitals and labs subsector is included in this analysis. 

                                                 
6 A detailed list of the 33 NAICS codes used to define the Greater Oklahoma City regional bioscience 
industry can be found in Appendix A. 
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This example demonstrates the difficulty in attempting to define an industrial sector with a wide-
range of economic activity. It is indicative of industries that are constantly converging with other 
economic segments that certain pieces may be absent. This analysis strived to characterize the 
bioscience industry and capture the fullest extent of industry activity. The NAICS was used to 
identify the bioscience industry base and analyze establishment, employment, and wage trends. 

It should be noted that no industrial standard exists which fully accounts for the wide variety of 
industrial activity that falls within the scope of the bioscience industry. It is possible that enclaves 
of economic activity remain that are related to the bioscience industry but are not included in the 
list of selected NAICS industry codes. Characterizing an industrial sector on the basis of 
aggregated industrial data will inevitably result in certain data gaps.  

This economic analysis report primarily examined the economic changes that took place between 
2001 and 2004. Battelle chose to utilize the Quarterly Census of Employment and Wages 
(QCEW) data series to examine changes which occurred in employment, establishments, and 
wages.7 Due to significant data suppression issues, the Minnesota Implan Group was the primary 
source for gathering and analyzing detailed six-digit NAICS code data relevant to the region, the 
state, and the nation for the years of 2001, 2002, and 2003. First quarter 2004 data for the Greater 
Oklahoma City region and the state was obtained from the Oklahoma Department of Commerce. 

Geographic Scope of Region 

This economic analysis report examined the bioscience industry cluster for the Greater Oklahoma 
City Region as defined by the Greater Oklahoma City Chamber. The region contains eleven 
counties: Canadian, Carter, Cleveland, Grady, Kingfisher, Lincoln, Logan, McClain, Oklahoma, 
Payne, and Pottawatomie. Within this eleven county region is found the Oklahoma City 
Metropolitan Statistical Area (MSA) as defined by the United States Census Bureau, as well as 
three contiguous counties and one outlying county to the south of the MSA. The region also 
includes four major cities: Stillwater, Oklahoma City, Norman, and Ardmore. 

                                                 
7 Reported monthly employment data represent the number of covered workers who worked during, or 
received pay for, the pay period which included the 12th day of the month. Reported annual average 
employment is an average of the corresponding monthly employment levels. Reported number of 
establishments represents the number of establishments whose activities were reported to the 
Unemployment Insurance system for the quarter. An establishment is an economic unit, such as a farm, 
mine, factory, or store, which produces goods or provides services. It is typically at a single physical 
location and engaged in one, or predominantly one, type of economic activity for which a single industrial 
classification may be applied. Reported annual average number of establishments is an average of the 
corresponding quarterly number of establishment levels. Reported quarterly total wages are the wages paid 
by Unemployment Insurance covered employers during the calendar quarter, regardless of when the 
services were performed. Reported total annual wages are the sum of the total wages reported for the 
corresponding quarters. Total wage values reported in this database have been rounded and are reported in 
thousands of dollars. See Appendix B for in depth description of ES-202 data. 



 

Economic Analysis 8

Figure 3: Greater Oklahoma City region 

 

This economic analysis describes the general performance of the bioscience sector for the region 
during 2001—2004 time period and compared the experience to national and state trends. The 
analysis identified emerging and existing subsector industry strengths in the region. This report 
highlights the findings of the analysis. The information contained within this report is intended to 
aid public officials, civic leaders, and the business community to develop strategic initiatives to 
cultivate the region’s bioscience research excellence and foster economic opportunity. 

Greater Oklahoma 
City Region

US Interstate
US Highway

Oklahoma City MSA

Oklahoma City

Norman

Ardmore

Stillwater
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The Greater Oklahoma City Regional 
Bioscience Industry Sector 

UNDERLYING ECONOMIC ENVIRONMENT 
The Oklahoma City MSA is a growing 
economy.8 According to a report published by 
Global Insight for the U.S. Conference of 
Mayors, the Oklahoma City MSA economy has 
kept pace with the nation and has recently 
shown signs of growth that surpasses the 
national economy.9  

Between 2000 and 2003 the Oklahoma City 
gross metropolitan product (GMP) grew at an 
average annual rate of 3.9 percent, mirroring US 
economic growth. GMP growth was especially 
strong between 2002 and 2003. In that year, the region demonstrated dynamic economic growth 
that out paced the nation. Oklahoma City GMP grew by 5.2 percent compared to 4.9 percent GDP 
growth for the United States. The greater than average economic growth demonstrated by the 
Oklahoma City MSA is a critical factor in growing the bioscience industry cluster.  

Despite recent economic expansion across the Oklahoma City metro area, employment growth 
within the local economy and the nation continues to lag. Lackluster employment growth is still 
feeling the effects from the recent economic downturn. The National Bureau of Economic 
Research made a determination in March of 2001 that the economic expansion of the 1990s had 
ended. The recession which began in March 2001 marked the end of an expansion which lasted 
exactly 10 years, the longest sustained economic expansion recorded by the NBER.10  The 
economic downturn affected all sectors of the economy. 

Economists believe employment growth will continue to trail gains in the overall economy, 
according to a survey by the Federal Reserve Bank of Philadelphia.11 Economists theorize that 
economic growth is being driven by rising productivity. Companies are able to meet demand with 
their existing workforce as a result of increasing output per worker, thus putting off hiring new 

                                                 
8 While the employment and establishment data includes the region defined as extending from Stillwater to 
Ardmore, these data include only the area defined as the Oklahoma City MSA by the US Bureau of the 
Census.  Norman is included in the MSA, Stillwater and Ardmore are not. 
9 Global Insight. “U.S. Metro Economies: GMP – The Engines of America’s Growth”, prepared for the 
United States Conference of Mayors. October 2004. 
10 The National Bureau's Business Cycle Dating Committee maintains a chronology of the U.S. business 
cycle. The chronology identifies the dates of peaks and troughs that frame economic recession or 
expansion. The period from a peak to a trough is a recession and the period from a trough to a peak is an 
expansion. According to the chronology, the most recent peak occurred in March 2001, ending a record-
long expansion that began in 1991. The most recent trough occurred in November 2001, inaugurating an 
expansion. http://www.nber.org/cycles/november2001/recessnov.html 
11 Survey of Professional Forecasters; (http://www.phil.frb.org/files/spf/survq404.htm) 

"New technologies can transform 
industry by creating new products, 
improving production processes, and 
accelerating the pace of innovation. 
Biotechnology is one example of a set 
of emerging technologies that have the 
potential to contribute to economic 
growth."  
 
United State Department of Commerce. 
Survey of the use of Biotechnology in U.S. 
Industry, October 2003. page 9. 
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workers. Economic growth absent job creation, has led many economists and public officials to 
describe the present economic condition as a “jobless recovery”.  

GREATER OKLAHOMA CITY REGIONAL BIOSCIENCE INDUSTRY 
The biosciences, like many technology oriented industry sectors, is a high value-adding, 
productive industry segment, well positioned to benefit from an expanding economy. As 
scientists, engineers, and researchers gain new insights into the ways living organisms function, a 
growing economy increases the prospect of successful technology commercialization and 
productivity gains.  

This explains in part the reason that public officials, private investors, and academic scholars 
have watched developments in the biosciences with intense interest. It is a cluster with the 
innovative capacity of changing and improving the quality of life both physiologically as well as 
economically. The Greater Oklahoma City Region is committed to enhancing the region’s asset 
base to ensure continual innovation and fuel industry advancements.  

Developing a vibrant bioscience industry sector requires a research base investigating 
technological innovations, a critical mass of businesses to commercialize breakthroughs, and a 
thriving biomedical base integrating and maximizing technological advances. It is critical to 
examine the Greater Oklahoma City regional bioscience industry within this framework.  

Recognizing that the bioscience industry does not operate in a vacuum, it is necessary to 
acknowledge the region’s strong hospital and labs industry subsector. Clinical and medical 
institutions play a vital role in the bioscience development process. Healthcare service 
organizations are constantly integrating new medicines, diagnostics and instruments, driving 
advances in bioscience technology. Many hospital and laboratory testing organizations are 
actively engaged in this process through translational research and clinical trials. Table 2 provides 
an overview of Greater Oklahoma City’s bioscience sectors. 
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Table 2: Bioscience Industry Performance, 2001-2004 

 

The Greater Oklahoma City region’s bioscience industry employs over 30,000 people across 
more than 200 establishments. The vast majority of this employment (96.5%) is in the hospitals 
and labs subsector.  This is due to the presence of major healthcare providers in the Greater 
Oklahoma City region that play an integral part in advancing the bioscience industry. OUHSC 
employs approximately 3,200 people.12 Other major industry drivers include non-commercial 
oriented research institutions such as the Oklahoma Medical Research Foundation (OMRF), 
which employs approximately 650 and the Noble Foundation, which employs 265.13 This 
subsector also includes diagnostic medical laboratories such as Lab Corp., the Oklahoma Blood 
Institute, and Inoveon. 

The bioscience industry in the Greater Oklahoma City Region demonstrates an employment 
concentration that is 30 percent above the national average. This level of employment 
concentration indicates that the Greater Oklahoma City Region possesses a regional 
specialization in its bioscience and healthcare industry complex. Although the hospital and labs 
industry subsector is primarily responsible for the employment specialization, it is important to 
analyze the two industry sectors collectively because of the strong industry linkages that exist.  

The Greater Oklahoma City hospital and labs industry subsector constitutes a large and 
growing industry base of the region. The hospitals and labs subsector in 2004 employed 29,574 
across 167 establishments throughout the Greater Oklahoma City Region. This level of 
employment represents strong employment growth between 2001 and 2004. During this three 
year time period, the subsector experienced a 31.5 percent increase in the hospital and labs 
                                                 
12 Greater Oklahoma chamber of Commerce website, www.okchamber.com, May 12, 2005. 
13 The bioscience employment figure most likely does not include Noble Foundation employees as the 
Foundation would not be included in any of the industry classifications used in this analysis. 

Metric

non-Hospital 
Biosciences

Hospitals 
& Labs BIOSCIENCES non-Hospital 

Biosciences
Hospitals 

& Labs BIOSCIENCES non-Hospital 
Biosciences

Hospitals & 
Labs BIOSCIENCES

Establishments
2004 47 167 214 157 489 646 18,398 30,494 48,892

Growth 2001-2004 -19.0% -2.8% -6.9% 6.6% 28.3% 22.3% 6.5% 12.4% 10.1%

Employment
2004 1,112 29,574 30,686 2,740 46,201 48,941 875,719 4,552,425 5,428,144

Growth 2001-2004 -17.5% 31.5% 28.7% -10.9% 2.9% 2.0% -2.0% 5.3% 4.0%

Share of State Bio Emp 40.6% 64.0% 62.7% 100.0% 100.0% 100.0% n.a. n.a. n.a.

Share of Private Sector 0.24% 6.44% 6.68% 0.25% 4.42% 4.17% 0.83% 4.30% 5.13%

Location Quotient
2001 0.34 1.19 1.04 0.32 0.97 0.86 n.a. n.a. n.a.

2004 0.29 1.50 1.30 0.30 0.97 0.86 n.a. n.a. n.a.

Wages
2003 $44,660 $35,578 $36,050 $44,367 $33,775 $34,325 $66,679 $40,099 $44,442 

Growth 2001-2003 9.4% 10.9% 10.6% 7.1% 6.8% 7.2% 8.7% 10.6% 9.6%

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

United StatesGreater Oklahoma City Region State of Oklahoma
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employment base. The rate of employment growth demonstrated by the Greater Oklahoma City 
regional hospital and labs industry subsector substantially exceeded the 5.3 percent employment 
growth at the national level. 

The sizable employment base of the hospitals and labs industry subsector in the Greater 
Oklahoma City Region is at a level of employment concentration considered to be regionally 
specialized. Observing the location quotient (LQ) of the regional hospital and labs subsector 
demonstrates the level of concentration within the economic region. The hospital and labs 
employment base accounts for a larger share of private sector employment in the region than the 
industry does at the national level. When the location quotient is significantly above average, 
above 1.20, the region is said to possess a specialization in the industry. The location quotient 
indicates that the Greater Oklahoma City Region possesses a specialization in the hospitals and 
labs industry subsector with a location quotient of 1.50—50 percent above the national average.14 

When the hospital and labs industry subsector is excluded, the remaining bioscience industry 
base in the Greater Oklahoma City Region constitutes a small, emerging industry cluster. This 
suggests that the Greater Oklahoma City Region has not yet fully been able to tap into the 
significant regional biomedical asset base to grow the bioscience industry. In the first quarter of 
2004, the bioscience industry excluding hospitals and laboratories in the Greater Oklahoma City 
Region had an employment base of 1,112 across 47 establishments. 

According to ES-202 data, this figure represents aggregated NAICS code employment identified 
as bioscience oriented. It is entirely possible that categorization changes have caused certain 
individual establishments to be reclassified as NAICS industries which are not explicitly 
considered part of the biosciences industry sector. In addition, some start-up bioscience 
companies may be managed by firms that would not be included in a bioscience NAICS code. 
Examining the reported employment of some major leading bioscience firms within the region 
indicates that the reported 1,112 bioscience employees represent a conservative estimate of actual 
bioscience activity. Commonly, the cause for underrepresented bioscience employment is the 
misclassification of non-commercial research institutions.  

Without viewing individual company record information, it is impossible to entirely guarantee 
that the data fully captures the breadth and depth of the bioscience industry. However, the data 
are not meant to be a full account of industry activity but an indication of the general scale and 
scope of the bioscience sector. Modifying the data to more accurately reflect real bioscience 
activity does not alter the underlying finding of the economic analysis that current bioscience 
employment in the non-hospital and lab subsectors, is undersized compared to national trends. 

                                                 
14 Location quotients are a common measure of the concentration of particular industry in a region relative 
to the nation (reference area). The LQ consists of the ratio of the share of total regional employment that is 
in the particular industry and the share of total employment in the nation (reference area) that is in the 
particular industry. A LQ greater than 1.0 for a particular industry indicates that the region is relatively 
concentrated, whereas an LQ less than 1.0 signifies a relative under-representation. A location quotient of 
above 1.20 denotes employment concentration well above the national average. Throughout this report, 
LQs are used to report regional industry concentrations relative to the United States as a whole. The 
minimum concentration threshold for declaring a regional specialization is a matter of judgment and varies 
somewhat in the relevant literature. In this analysis, regional specializations are defined by LQs of 1.2 or 
greater. See Appendix  
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Though the non-hospital bioscience industry does not account for a very large share of total 
private sector employment, it does represent a major share the state’s overall bioscience 
industry. In 2004, bioscience industry employment represented 0.24 percent of total regional 
employment. In comparison, the bioscience industry represents 0.83 percent of private sector 
employment at the national level. The indication is that the region possesses an employment 
concentration level that is only 29 percent of the national average. Even with a relatively small 
employment by national standards, Greater Oklahoma City regional employment accounts for 
40.6 percent of statewide biosciences employment—the largest of any region within the state.  

Following the general national trend, the Greater Oklahoma City region experienced a decline 
in bioscience jobs between 2001 and 2004, even in the context of a recovering economy. 
Unfortunately, the Greater Oklahoma City Region lost a larger share of bioscience employment 
compared to the nation. The US experienced employment losses of 2.0 percent while the region 
loss 17.5 percent of bioscience employment. This may be due, in part, to several acquisitions—
notably by Genzyme and Lab Corps—that resulted in job losses due to consolidations. 

The rate of change of bioscience employment in the Greater Oklahoma City Region overstates 
the absolute change in employment due to the small size of the employment base. The 17.5 
percent decline in bioscience employment is seemingly large when compared to the US rate of 
employment loss. When in fact, the eleven county region lost only 238 employees between 2001 
and 2004. That means the Greater Oklahoma City regional bioscience employment base 
experienced an average annual loss of just under 80 employees over 3 years.   

While it is useful to examine the rate of employment change over time, analyzing growth trends 
should be approached cautiously. Examining industry employment with smaller absolute numbers 
exaggerates standard metrics and comparisons. This is why it is necessary to take into account the 
size and structural characteristics of the industry base when observing any rise or fall in 
employment. Further in-depth analysis of bioscience industry subsectors provides a clearer 
indication of the unique structural characteristics of the bioscience industry, revealing critical 
strengths and a better understanding of future economic opportunities. 
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GREATER OKLAHOMA CITY REGIONAL BIOSCIENCE SUBSECTORS 
The following section analyzes the composition of Greater Oklahoma City’s bioscience sector by 
industry subsector. This analysis is designed to identify particular areas of strength that should be 
targeted for development. Figure 4 depicts the bioscience subsectors identified for this economic 
analysis report. The subsectors each encompass a wide variety of industrial activity upon which 
the Greater Oklahoma City Region can further build and strengthen its overall bioscience base.  
Figure 4: Detailed Description of Bioscience Industry Breakout  

The diversity of bioscience industry activity complicates any analysis of the sector. 
Establishments are usually engaged in a multitude of bioscience oriented endeavors. This makes 
it extremely difficult to indicate the specific subsector classification of a particular company. 
Firms engaged in drug development typical perform sophisticated scientific research and testing 
activities as well as manufacturing. Firms offering healthcare services frequently perform clinical 
trials in addition to general medical treatment.  

Therefore, the distinctions between establishments can be challenging. Firms engaged in research 
and testing are blurred with establishments that perform both research and testing as well as 
healthcare services. Establishments active in drug development which offer diagnostic testing are 
confused with firms providing clinical laboratory services.  

Two examples of this phenomenon exist in the Greater Oklahoma City region. The company 
Intergenetics has discovered proprietary gene combinations and DNA assessment technology 
leading to genetic predictive tests for breast cancer. RiGEN identifies clinically-relevant 
biomarkers for drug discovery and development and devises practical solutions for the creation of 
clinical diagnostic assays based on this technology platform. Accurately categorizing companies 
such as these is difficult given their over-lapping subsector industry applications. 
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Spatial differentiation further complicates industry classification efforts. For example, two 
regions may share a strong industrial presence in the drugs and pharmaceutical subsector. 
However, the primary function of establishments in one region may concentrate on scientific drug 
research whereas establishments in the other region may specialize in drug manufacturing. 
Although establishment in the two regions possess the same industrial code, the activities across 
the two locations differ substantially.  

Without access to individual company record information, it is impossible to precisely classify  
companies according to subsector definitions. However, subsector data is not meant to be a 
comprehensive account of industry activity but an indicator of the general scale and scope of the 
subsector. Modifying the data to more accurately reflect subsector activity does not alter the 
underlying general trends or the findings of the economic analysis. 
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ECONOMIC ANALYSIS 
The hospitals and labs subsector is the only bioscience segment that demonstrated a stellar 
performance during the 2001 – 2004 time period as shown in Figure 5.  This bodes well for the 
Oklahoma City region since the hospitals and labs subsector is the largest employing bioscience 
subsector. In fact, the shear size of the hospitals and labs subsector overshadows the remaining 
subsectors. The non-hospital bioscience subsectors within the Greater Oklahoma City region have 
generally exhibited a substandard economic performance during this time period 

Agricultural feedstock and chemicals is the only subsector that has out paced national average 
growth. The remaining three non-hospital bioscience subsectors demonstrated below average 
growth and below average concentration rates. These subsectors demonstrate characteristics in an 
evolution state. Though the three year trend is not irreversible, this analysis provides an early 
warning sign that long term viability of the industry in the Greater Oklahoma City Region is 
vulnerable as a result of below average subsectors performance.15   
Figure 5: Greater Oklahoma City Regional Bioscience Subsector Performance, 2001-2004 

                                                 
15 A detailed table of the Greater Oklahoma City regional bioscience subsector performance can be found in 
Appendix C. 

0.10

0.35

0.60

0.85

1.10

1.35

1.60

1.85

-40% -20% 0% 20% 40%

Quadrant II
Transitional

Quadrant III
Divergent

Quadrant I
Stars

Quadrant IV
Emerging Potential

Employment Growth Relative to US, ’01-’04

GO
C’

sL
ev

el 
of

 E
m

pl
oy

m
en

t S
pe

cia
liz

at
io

n

Research & Testing

Medical Devices

Drugs & Pharmaceuticals

Agricultural 
Feedstock & 
Chemicals

Hospitals & Labs

Source: Battelle calculations based on ES-202 from the Oklahoma Department of Commerce and the Minnesota Implan Group, 2001-2004
Note: Bubble size indicates employment base in 2004



 

Economic Analysis 17

Hospitals and Labs 

Hospitals and labs is the largest, most specialized bioscience subsector in the Greater 
Oklahoma City region and is outpacing US growth. The hospitals and labs subsector in 2004 
employed 29,574 across 167 establishments throughout the Greater Oklahoma City Region. 
Alone, the hospital and labs subsector is responsible for 96.5 percent of all regional bioscience 
activity. Nationally, the subsector represents 83.9 percent of all bioscience activity. Examining 
the average firm size further illustrates the significant role the hospitals and labs subsector plays 
in the region. Firms in the Greater Oklahoma City region employ on average 177 workers 
compared to the national average of 149 workers.  

In addition to size, the hospitals and lab subsector represents a strong source of employment 
growth. The subsector experienced a 31.5 percent increase in employment between 2001 and 
2004. This rate of employment growth substantially exceeded the 5.3 percent employment growth 
at the national level. 

The sizable employment base of the hospitals and labs industry subsector in the Greater 
Oklahoma City Region is at a level of employment concentration considered to be regionally 
specialized. The hospital and labs employment represents a substantial portion of private sector 
employment in the region. In fact, one out of every 15 people in the Greater Oklahoma City 
region is employed in the hospitals and labs subsector. This signifies a considerable specialization 
with a location quotient of 1.50. This means that the hospitals and labs subsector in the Greater 
Oklahoma City region is actually 50 percent more concentrated than the national average. 

The surpassing magnitude of the hospital and labs subsector gives a clear indication to the 
Greater Oklahoma City region how best to proceed with future economic development initiatives. 
Evidently, the region possesses strong capabilities in clinical and medical fields. Leveraging these 
strengths will be paramount in building a strong bioscience industry. Using the hospitals and labs 
as a foundational platform for progress, the Greater Oklahoma City region has the potential to 
grow substantially its non-hospital oriented bioscience industry base. 
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Figure 6: Greater Oklahoma City Region Non-Hospital Bioscience Subsector Performance,  
2001-2004 

 

Research and Testing 

Research and testing is the largest and most heavily concentrated bioscience subsector within 
the Greater Oklahoma City Region, on the cusp of meeting overall subsector standards. In 
2004, the research and testing subsector employed 355 people across 13 establishments within the 
region. Compared to the US, the average firm size in the Greater Oklahoma City Region is larger. 
Typically research and testing establishments across the region employ roughly 27 individuals, 
eight more people that the national average.  

Unfortunately, the research and testing subsector has not kept pace with the nation. Between 2001 
and 2004 the region experienced research and testing employment decline while the United States 
exhibited growth. The subsector employment base fell by 5.9 percent compared to the 2.8 percent 
rise in employment nationally. Though a seemingly significant disparity between the national 
and regional trends, in absolute terms the region only lost 22 employees over the three year 
time period. Once again, the small size of Greater Oklahoma City’s bioscience base exaggerates 
any observed trends.  
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Some of the loss of employment may be explained by industrial reclassifications. Typically, 
establishments within the research and testing subsector are exclusively engaged in scientific 
investigation with the objective of generating market feasible product applications. Therefore 
establishments within this subsector are typically not producing any type of commercial products. 
When an establishment is able to initiate a viable product-line, the establishment will be 
reclassified according to the make-up of the good in question. This could result in a 
reclassification into any of the three remaining bioscience subsectors.  

Despite the employment loss, research and testing is the largest bioscience subsector within the 
region. In 2004, the subsector accounted for 31.9 percent of all bioscience employment. 
Nationally, the research and testing subsector is responsible for only 14.2 percent of total 
bioscience employment. The data indicate that research and testing is a major driving force 
within the regional bioscience industry. The relative size of the region’s subsector demonstrates 
why research and testing possesses a level of employment concentration that is 66 percent of the 
national standard.  

Agricultural Feedstock and Chemicals 

Agricultural feedstock and chemicals is the fastest growing bioscience subsector and outpaced 
growth of this industry at the national level. Though the smallest bioscience subsector, 
agricultural feedstock and chemicals demonstrated a growth trend that surpassed US 
performance.  Over the three year time period between 2001 and 2004, employment in the 
subsector rose by 30.5 percent across the Greater Oklahoma City Region. Nationally, 
employment in agricultural feedstock and chemicals declined at a rate of 9.7 percent.  

However, much like research and testing, the trend overstates actual employment change. In fact, 
the agricultural feedstock and chemicals subsector added only 37 new employees within the 
Greater Oklahoma City Region during the three year time period. Though a positive gain, the 
employment increase does not effectively indicate any real observable subsector trend. 

Even with the relatively significant rate of employment gain, the region’s agricultural feedstock 
and chemicals subsector possess a level of employment concentration that is considered below 
average. The Greater Oklahoma City Region’s agricultural feedstock and chemicals subsector 
holds a level of employment concentration that is only 24 percent of the national average.  
Though an increasing employment concentration, the subsector is well below what would be 
expected of a region with an economy the size of Greater Oklahoma City. 

Medical Equipment and Devices 

Medical equipment and devices represents the largest share of bioscience companies within the 
Greater Oklahoma City Region and is the second largest bioscience subsector in terms of 
employment size.  The subsector possesses an employment base of 316 individuals across 22 
establishments. Medical equipment and devices represents 28.4 percent of total regional 
bioscience employment. This constitutes the second largest share of total regional bioscience 
employment.  

The number of establishments engaged in the medical equipment and devices subsector signifies 
an important base of companies that can potential benefit from strategic economic incentives. 
More companies are active in the medical equipment and devices subsector than any other 
bioscience subsector. Medical equipment and devices account for 46.9 percent of all bioscience 
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establishments. In relative terms, more bioscience companies are engaged in medical equipment 
and devices activity in the Greater Oklahoma City Region than at the national level. Across the 
United States, companies involved in manufacturing medical equipment and devices account for 
33.6 percent of bioscience activity.  

But just as a greater number of companies can gain from an expanding economy, it is also true 
that a greater number of companies are vulnerable to economic slowdowns. Between 2001 and 
2004 medical equipment and device employment fell by 28.6 percent. In absolute terms, the 
subsector lost 126 jobs across the region. Employment also fell at the national level, but at a 
slower rate. The US medical equipment and devices subsector experienced employment drop by 
4.6 percent.  

The sizable employment loss within the Greater Oklahoma City region has resulted in a declining 
employment concentration in the medical equipment and devices subsector. The subsector 
presently holds an employment concentration that is 23 percent of the national average. Though 
never constituting a level of employment concentration considered to be at the national standard, 
the region has experienced a decline in its share of medical equipment and device employment. In 
2003 the subsector possessed a level of employment concentration that was 34 percent of the 
national average.  Absent real job growth, the medical equipment and devices subsector will 
continue to erode in across the region.  

Drugs and Pharmaceuticals 

Drugs and pharmaceuticals experienced the greatest rate of employment loss since 2001, but 
the subsector demonstrates a gradual up swing in employment. In 2004, subsector employment 
was 283 employees across 9 establishments. This level of employment represents a sizable loss. 
Over the course of the three year time period analyzed, drugs and pharmaceuticals lost 30.4 
percent of its employment base. In absolute terms, the drop amounts to a loss of 126 jobs. This 
may be due, in part, to downsizing that occurred after Genzyme acquired Novartis. The decline in 
employment is even more significant given that nationally drugs and pharmaceutical employment 
experienced growth. Across the United States, employment in the subsector grew by 4.0 percent 
during the same time period.  

However after the initial loss of employment in the Greater Oklahoma City Region, employment 
within the drugs and pharmaceuticals subsector experienced minor improvement. Since 2002, the 
subsector has experienced a net gain of 18 jobs. Although not a sizable increase in employment, 
the general pick-up in employment may signify an upturning economic environment for the drugs 
and pharmaceuticals subsector. Further analysis is required in order to substantiate this recovery. 

Even with the recent gains in employment, the drugs and pharmaceuticals subsector is well below 
the national concentration level. Similar to medical equipment and devices, drugs and 
pharmaceuticals possesses an employment concentration that is 23 percent of the national 
average. The subsector will have to demonstrate significant employment growth in order to 
establish previous employment concentration levels. 

Subsector Wages 
The combined bioscience and hospital and labs industry in the Greater Oklahoma City Region 
contributes $879.2 million in wages to the local economy. Total bioscience and hospital wages 
accounts for 6.3 percent of total private sector wages. Analyzing the average annual wage per 



 

Economic Analysis 21

employee for the four bioscience subsectors as well as the hospitals and labs industry subsector, 
demonstrates that the bioscience industry cluster is a source of high paying jobs for the region.  

Each of the bioscience subsectors including the hospitals and labs industry subsector possess 
an average annual wage per employee that exceeds total private sector wage for the region. The 
Greater Oklahoma City regional bioscience and hospital and labs subsectors each possess an 
average annual wage per employee that surpasses the $29,383 total private sector annual wage. 
Drugs and pharmaceuticals, medical equipment and devices, and research and testing each pay 
average annual wages that exceed private sector annual wages by at least $15,000 per year. Drugs 
and pharmaceuticals is an especially high-paying bioscience subsector, with an average annual 
wage per employee of $47,379 or $17,000 more per year than the overall private sector.  

 
Figure 7: Bioscience and Hospital Subsector Average Annual Wage per Employee, 2003 

 

Despite a high average annual wage relative to the region’s private sector wage, subsector 
wages in the Greater Oklahoma City Region fall substantially below US average wages. Even 
with a relatively lower cost of living in Oklahoma, all five bioscience industry subsectors lag 
behind national average wages. The state’s overall private sector wage compared to the US 
indicates that Oklahoma possesses a moderately lower cost of living. Average annual wages 
across Oklahoma are $29,264 per employee compared to $37,508 at the national level. Part of the 
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bioscience wage differentials can be explained by the relatively lower cost of living in Oklahoma. 
Unfortunately, the wage discrepancy between the region and the US across all bioscience 
subsectors exceed the $8,244 private sector wage differential. 

A potential reason for the wage differential is the bioscience industry’s early stage of 
development. The bioscience cluster is an emerging industry sector within the region and is a 
maturing economic segment, developing a rich asset base of research centers and technology 
oriented office parks. The full impact of the economic investments made in the past have yet to 
fully materialize in the form of average annual wages that are comparable to the nation.  

Yet, examining average annual wage information relative to the state helps identify critically 
important bioscience subsectors. Pinpointing subsectors which provide high wages relative to the 
state indicates those subsectors that are considered to be high value-adding. Generally, a high 
wage is an indicator of high productivity. Focusing economic development initiatives and job 
creating efforts towards high paying bioscience subsectors will enable the region to concentrate 
on the highest value-adding segments and potentially raise the overall industry annual average 
wage per employee.  

Drugs and pharmaceuticals and medical equipment and devices possess an average annual 
wage per employee that is higher than overall statewide subsector wages. These wage rates 
indicate that the Greater Oklahoma City Region contains high value-adding segments in drug and 
pharmaceuticals and medical equipment and devices. Together these subsectors employ almost 
600 people regionally; illustrating the wealth creating potential these subsectors possess in the 
region.   

Although the bioscience industry cluster has not experienced significant growth since 2001, wage 
data demonstrates that the industry is an important source of wealth creation for the region. The 
industry cluster shows the characteristics of a high value-adding industry sector with an above 
average level of productivity. Above average annual wages combined with increasing regional 
employment concentrations will position the Greater Oklahoma City Region among some of the 
nation’s competitive mid-sized cities. The Greater Oklahoma City Region has successfully 
created a value adding industry sector, as the wage data illustrates. Now industry and institutional 
leaders, public officials and community representatives must focus on ways to stimulate industry 
growth for the region’s future development. 
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Regional Bioscience Industry Cluster 
    Employment  
  2004 Location Growth 
  Employment Quotient 2001-2004 
 
Bioscience  30,686 1.30 28.7% 
Hospitals and Labs 29,574 1.50 31.5% 
Research and Testing 355 0.66 -5.9% 
Medical Equipment and Devices 316 0.23 -28.6% 
Drug and Pharmaceuticals 283 0.23 -30.4% 
Ag Feedstock and Chemicals 158 0.24 30.5% 
 

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

Conclusion 

The bioscience industry, led by the hospital and labs subsector, in the Greater Oklahoma City 
Region is a wealth creating, regionally specialized sector of the economy. Investments made in 
the past to bolster the innovation asset base of the region’s academic medical centers has 
successfully positioned the Greater Oklahoma City Region with the tools necessary to strengthen 
the emerging industry and shape future growth.  

Together, the regional bioscience and hospital and labs industry subsectors possess an 
employment base that is regionally specialized. These industries represent a growing employment 
base in the region. During the 2001 to 2004 time period growth exceed the national trend. The 
overall industry cluster now holds a level of employment concentration that is 30 percent above 
the national average.  

The region’s hospital and labs industry subsector has become a critical factor for the bioscience 
industry because of its sizable employment base and its strong research foundation. The same is 
not yet true of the region’s other bioscience sectors, which have not yet reached a critical size.  
The Greater Oklahoma City Region must find ways to leverage its strength within the hospitals 
and labs industry subsector in order to support growth within the other bioscience industry 
subsectors. Creating greater synchronization between industrial and academic medical center 
initiatives around similar priorities will reveal greater industrial development opportunities.  

An area with significant potential for development is the region’s bioscience research and testing 
subsector. The Greater Oklahoma City regional non-hospital bioscience economy is 
predominately driven by the research and testing subsector. It is the largest subsector and the 
most closely connected with the hospital and labs industry. The research and testing subsector 
also happens to be the most regionally concentrated bioscience subsector. The employment base 
in the region’s research and testing subsector represents a concentration that is 66 percent of the 
national average. 
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The region must nurture its research and testing base and ascertain ways to encourage 
establishments primarily engaged in research activity to transition and focus on commercial 
market opportunities. The opportunity exists for the region to support current emerging 
subsectors in the bioscience industry and reinforce existing specializations. The Greater 
Oklahoma City Region can potentially build its bioscience industrial base by continuing to 
emphasize the region’s successful commercialization efforts and growing research base. 
Cultivating expertise within these foundational elements of the biosciences will help to add value 
for the industry as it continues to develop and benefit from technological innovations at the 
region’s major research institutions.  

Wage data illustrate relative high-value characteristics of bioscience subsectors that can 
potentially benefit from linkages to the research and testing subsector. Drugs and pharmaceuticals 
and medical equipment and devices both possess average annual wages that not only outperform 
regional total private sector wages, but also surpass statewide subsector wages. State and regional 
stakeholders in the bioscience industry need to identify those segments of these high-value adding 
subsectors that are best suited to build off of developments in the research and testing subsector. 

In order to create a more durable and vibrant bioscience industry, the Greater Oklahoma City 
Region must target initiatives to support existing strengths and encourage and stimulate emerging 
subsectors. While the region must concentrate on tailoring initiatives to target those niches with 
the greatest promise of economic growth, the Greater Oklahoma City Region must not lose sight 
of the inherent diversity of bioscience activity. The challenge that regional leaders must face is 
the need to balance initiatives between solidifying core areas within the biosciences and 
promoting new innovative industrial technologies that promise continual economic growth. 
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Appendix A: 
Detailed Greater Oklahoma City Bioscience Industry 

Definition 
 

Table A-1: Detailed List of NAICS codes found within the Greater Oklahoma City Bioscience 
Industry 

 Subectrors Industry NAICS
Agricultural Feedstock & Chemicals

Wet Corn Milling 311221
Soybean Processing 311222
Other Oilseed Processing (pt) 311223
Ethyl Alcohol Manufacturing 325193
All Other Basic Organic Chemical Manufacturing 325199
Cellulosic Organic Fiber Manufacturing 325221
Noncellulosic Organic Fiber Manufacturing 325222
Nitrogenous Fertilizer Manufacturing 325311
Phosphatic Fertilizer Manufacturing 325312
Fertilizer (Mixing Only) Manufacturing 325314
Pesticide and Other Agricultural Chemical Manufacturing 325320
Farm Supplies Merchant Wholesalers (only seeds) 424910

Drugs & Pharmaceuticals
Medicinal and Botanical Manufacturing 325411
Pharmaceutical Preparation Manufacturing 325412
In-Vitro Diagnostic Substance Manufacturing 325413
Biological Product (except Diagnostic) Manufacturing 325414

Hospitals & Labs
Ophthalmic Goods Manufacturing 339115
Dental Laboratories 339116
Kidney Dialysis Centers 621492
Medical Laboratories 621511
Diagnostic Imaging Centers 621512
General Medical and Surgical Hospitals 622110
Psychiatric and Substance Abuse Hospitals 622210
Specialty (except Psychiatric and Substance Abuse) Hospitals 622310

Medical Devices & Equipment
Electromedical apparatus mfg 334510
Analytical laboratory instrument mfg 334516
Irradiation apparatus mfg 334517
Laboratory apparatus & furniture mfg 339111
Surgical & medical instrument mfg 339112
Surgical appliance & supplies mfg 339113
Dental equipment and supplies mfg 339114

Research & Testing
Testing laboratories 541380
R&D in physical, engineering & life sciences 541710
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Appendix B 
Data Analysis Methodology 

This economic analysis report primarily examined the economic changes that took place between 
2001 and 2004. Battelle chose to utilize the Quarterly Census of Employment and Wages 
(QCEW) data series to examine changes which occurred in employment, establishments, and 
wages.16  

The QCEW data, or ES-202 as it is some times referred to, is a cooperative program involving the 
Bureau of Labor Statistics (BLS) of the U.S. Department of Labor and State Employment 
Security Agencies (SESA). The QCEW program produces a comprehensive tabulation of 
employment and wage information for workers covered by State unemployment insurance (UI) 
laws and Federal workers covered by the Unemployment Compensation for Federal Employees 
(UCFE) program. Publicly available files include data on the number of establishments, monthly 
employment, and quarterly wages, by NAICS industry, by county, by ownership sector, for the 
entire United States. These data are aggregated to annual levels, to higher industry levels (NAICS 
industry groups, sectors, and supersectors), and to higher geographic levels (national, State, and 
Metropolitan Statistical Area).17  

ES-202 data as of 2001 began reporting data utilizing NAICS. The new federally mandated 
classification system reflects recent changes in the economy. The new system was developed to 
better identify new and emerging industries. Industries that primarily create and disseminate a 
product subject to copyright, such as information technology, are now better identified under the 
new system.  

Prior to 2001, ES-202 data was reported utilizing the Standard Industrial Classification (SIC) 
system. Unfortunately, the NAICS and SIC systems do not directly correspond to one another. 
This makes it difficult to translate one classification system into the other. For this reason, data 
was not available prior to 2001.  

                                                 
16 Reported monthly employment data represent the number of covered workers who worked during, or 
received pay for, the pay period which included the 12th day of the month. Reported annual average 
employment is an average of the corresponding monthly employment levels. Reported number of 
establishments represents the number of establishments whose activities were reported to the 
Unemployment Insurance system for the quarter. An establishment is an economic unit, such as a farm, 
mine, factory, or store, which produces goods or provides services. It is typically at a single physical 
location and engaged in one, or predominantly one, type of economic activity for which a single industrial 
classification may be applied. Reported annual average number of establishments is an average of the 
corresponding quarterly number of establishment levels. Reported quarterly total wages are the wages paid 
by Unemployment Insurance covered employers during the calendar quarter, regardless of when the 
services were performed. Reported total annual wages are the sum of the total wages reported for the 
corresponding quarters. Total wage values reported in this database have been rounded and are reported in 
thousands of dollars. 
17 Major exclusions from UI coverage include self-employed workers, most agricultural workers on small-
arms, all members of the Armed Forces, elected officials in most states, most employees of railroads, some 
domes-tic workers, most student workers at schools, and employees of certain small nonprofit 
organizations. 
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LQit = (Mi / Mt) / (USI / UST)  
Where: 
  Mi = industry i employment for the region 
  Mt = total employment for the region 
  USI = industry I employment for the nation 
  UST = total employment for the nation 

Due to significant data suppression issues, the Minnesota Implan Group was the primary source 
for gathering and analyzing detailed six-digit NAICS code data relevant to the region, the state, 
and the nation for the years of 2001, 2002, and 2003. First quarter 2004 data for the Greater 
Oklahoma City region and the state was obtained from the Oklahoma Department of Commerce. 

The location quotient measure was used in addition to examining establishment and employment 
trends. The location quotient is used to measure the level of employment concentration within an 
economic region.18 When the location is significantly above average, a location quotient above 
1.20, the region is said to possess a specialization in the industry. Figure 2 demonstrates the 
formula used to indicates regional specializations in the bioscience industry in Iowa. 
Figure B-1: Location Quotient Formula 

 

 

 
 

                                                 
18 Location quotients are a common measure of the concentration of particular industry in a region relative 
to the nation (reference area). The LQ consists of the ratio of the share of total regional employment that is 
in the particular industry and the share of total employment in the nation (reference area) that is in the 
particular industry. A LQ greater than 1.0 for a particular industry indicates that the region is relatively 
concentrated, whereas an LQ less than 1.0 signifies a relative under-representation. A location quotient of 
above 1.20 denotes employment concentration well above the national average. Throughout this report, 
LQs are used to report regional industry concentrations relative to the United States as a whole. The 
minimum concentration threshold for declaring a regional specialization is a matter of judgment and varies 
somewhat in the relevant literature. In this analysis, regional specializations are defined by LQs of 1.2 or 
greater. 
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Appendix C: 
Detailed Greater Oklahoma City Bioscience Subsector 

Performance 

Table C-1: Greater Oklahoma City and National Bioscience Subsector Comparison, 2001 - 2004 

 

Average 
Annual Wage

Industry 2004-Q1
Percent 
Change 
01-04

2004-Q1
Percent 
Change 
01-04

Share 
of 

State

2004 
LQ 2003

Total Private Sector 33,786 4.1% 459,340 -4.0% 41.4% $29,383

Biosciences 214 -6.9% 30,686 28.7% 62.7% 1.30  $36,050
non-Hospital Biosciences 47 -19.0% 1,112 -17.5% 40.6% 0.29  $44,660

Agricultural Feedstock & Chemicals 3 -10.1% 158 30.5% 19.8% 0.24  $34,068
Drugs & Pharmaceuticals 9 -41.0% 283 -30.4% 84.2% 0.23  $47,379
Hospitals & Labs 167 -2.8% 29,574 31.5% 64.0% 1.50  $35,578
Medical Equipment & Devices 22 -15.7% 316 -28.6% 32.5% 0.23  $46,074
Research & Testing 13 -2.3% 355 -5.9% 56.1% 0.66  $44,810

The Region

EmploymentEstablishments

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




