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EXECUTIVE SUMMARY

Executive Summary
The Sacramento Region can be categorized as an emerging Life Sciences and Medical
Devices Industry region and does not have the same level or scope of economic activities
as the established regions such as San Francisco, Boston, and Seattle. However, the
Region has some strong opportunities and could improve its position relative to other
Life Sciences and Medical Devices regions. Due to its growth potential and promising
impacts, the Region, like many others throughout the nation, has focused economic
development efforts on attracting business and investment in the Industry. The purpose
of this report is to assess the environment in the six-county Sacramento Region and its
capabilities of attracting economic activity within the Life Sciences and Medical Devices
Industry. This is the second phase of a two-phase study designed to provide an overview
of the general Life Sciences and Medical Devices Industry and identify the Region’s
economic development potential in the Industry.
Industry data shows that the Region is below the national average in a number of Life
Sciences and Medical Devices indicators.
The Sacramento Region has seen relatively strong employment growth compared to other
established and emerging Life Sciences and Medical Devices Industry regions and
contains a similar number of firms as seen in other emerging regions throughout the
nation. However, other economic indicators demonstrate that the region may lack many
of the key elements that other regions display in one form or another. Measurements of
economic composition, venture capital activity, patent generation ability, and educational
attainment show that the Region is below the national average in most cases. Even
considering the full range of economic impacts associated with the Sacramento Region’s
Life Sciences and Medical Devices economic activity, the Industry has not reached a
level similar to other emerging regions and is well behind the established regions. It is
evident that, in its current form, the Industry in the Region is somewhat depressed, but
has the potential to develop itself to the national average or beyond, and the benefits of
doing so are promising due to the relatively large economic impacts associated with Life
Sciences and Medical Devices. Moreover, most experts in the Region believe that the
Industry has not developed to its fullest potential.
Sacramento is lacking a few of the key regional attributes necessary for Life Sciences
and Medical Devices Industry growth and success.
Presently, Sacramento is either still developing or lacking many of the essential and
sustaining regional attributes necessary for Life Sciences and Medical Devices success.
Elements such as a highly-skilled labor market, company leadership, and effective
technology transfer are showing signs of progress, but other important aspects including
access to capital and specialized facilities are essentially absent. The Region is
specialized in some occupations that are important to the Industry like life sciences,
computer science, and health services, but does not demonstrate the workforce and

Sacramento Regional Research Institute

iii

EXECUTIVE SUMMARY
industry foundation necessary for transferable skills and cluster “hijacking” within the
Life Sciences and Medical Devices Industry. The current level of Industry activity is
able to support its labor needs primarily within the Sacramento Region, but must look to
other areas to fill high-level positions. Sacramento presents some strong aspects that are
attractive to the Industry including the University of California, Davis and its associated
medical and veterinary
schools and life sciences- The Region’s Status in Key Region Life Science and Medical
related organizations as Devices Attributes:
well as the stability of the
Attribute
Present
Developing
Absent
Region’s economy and
Essential Attributes
relatively lower business
Highly skilled local labor market
X
Continuous access to capital
X
costs.
Overall, the
High-technology industry foundation
X
Sacramento
Region
Medical school/teaching hospital
X
Research universities
X
presents what can be seen
as a balanced region
Sustaining Attributes
Available specialized facilities
X
offering both resource
Company leadership
X
Entrepreneurial environment
X
infrastructure
and
Linked suppliers of goods and services
X
operational sustainability,
Stand-alone research institutions
X
Supportive regulatory environment
X
but the current level and
Technology incubators/transfer
X
scope of the industry at all
General Attributes
phases of the product life
Business costs
X
Infrastructure
X
cycle are encumbered by
Quality of life
X
the limited nature of the
Strong business climate
X
regional attributes typically
viewed as important to Life
Sciences and Medical Devices.
Sacramento’s proximity to one of the world’s largest Life Sciences and Medical
Devices regions can be used to develop a multi-regional cluster approach.
While there appears to be a
limited amount of truly beneficial
linkages between the Sacramento
Region and the Bay Area, cost
and space issues have pushed
some Industry activity outside the
core region and into surrounding
metropolitan areas. This pattern
is beginning to present greater
potential for collaborative efforts
and
multi-regional
cluster
approaches. Collaborative efforts
allow the participating regions to
take advantage of the combined
strengths
and
economic
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EXECUTIVE SUMMARY
development efforts. In terms of Life Sciences and Medical Devices, there appears to be
larger multi-regional cluster developing that includes the Bay Area, the Vacaville area,
and the Sacramento Region. In total, these three areas create one of the most competitive
Industry regions in the nation and can offer important attributes to any Life Sciences and
Medical Devices company at any stage of the product life cycle. All encompassed areas
can benefit from this conceptualization due to the mutual advantages it creates. Viewing
the Sacramento Region as part of the Northern California Super Cluster may be valuable
in attracting business and investment and relying on the locational advantages and
resources of the other regions. In this context, the Sacramento Region can play to its
regional strengths such as agricultural and food science, animal and veterinary science,
cancer research, homeland security, and biophotonics along with touting itself as part of a
large Industry cluster, when it is beneficial.
The Sacramento Region must take advantage of its opportunities and address some key
issues to build up its Life Science and Medical Devices Industry.
Most of the established Life Sciences and Medical Devices regions inherently contained a
core set of the key regional attributes which allowed the Industry to grow and thrive;
however, the emerging regions, such as Sacramento, often do not naturally possess a
necessary set of attributes and must concentrate on developing them. The Sacramento
Region is faced with an issue of the interaction of
many of the key attributes that make it difficult to
enhance the Region. For instance, some of the most
Workforce
important elements including companies (especially Companies
large companies able to provide leadership),
workforce, and funding are all interrelated. The
workforce cannot appropriately develop without
employment opportunities, but companies will not be
attracted to a region without the necessary workforce.
Funding may not develop to a sustaining level without
Funding
clustering effects and promising investment
opportunities, but these opportunities may not develop
and companies will not be interested in a region with a
lack of capital funding.
Attributes in the Sacramento Region have developed at a level that is only just able to
sustain the Industry in its current form; however, in order to see greater growth, major
changes in the scope and level of attributes will be necessary. Economic development
must focus efforts both in the short- and long-term to ensure that these important
elements are developed to support growth in the Life Sciences and Medical Devices
Industry.
Some of the prime issues in the Sacramento Region revolve around workforce and
funding. The Life Sciences and Medical Devices companies in the Region participate in
a broad range of activities. In general, the Industry is fairly diversified, which, at the
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current level, provides limited competition and does not create a cluster effect. This
affects most aspects of the Industry but, in particular, may inhibit both investment and
workforce development. The limited focus on niche areas in the Region does not present
unique investment opportunities. Small, start-up companies do not seem to be a major
issue in Sacramento; however, companies looking to develop past this seed stage must
address a number of issues that go beyond funding. In addition, without a greater
regional demand for Industry labor, educational institutions and training organizations
face an environment with limited demand for Industry-related training, considering the
limited supply of local employment opportunities. With this, educational institutions
besides the University of California, Davis have not become heavily involved in
developing this aspect of the workforce. Further, there is no large, well-known Life
Sciences and Medical Devices firm in the Region to provide leadership and act as an
example to other Industry-related interest in Sacramento.
Economic development efforts may see some of the biggest bang from focusing on
attracting a large firm, coordinating inter- and intra-regional players, and developing a
marketing campaign to promote, in one place, the Region’s fundamental attributes and
strengths. Long-term development may face inherent risks due to the interaction of
elements where some attributes may require resources that might not demonstrate an
immediate pay-off in the short-term, but may help enhance some of the other elements
that will make the Region more attractive to Life Sciences and Medical Devices
companies.
In order to take advantage of the existing opportunities and allow the Sacramento Region
to develop a larger and more successful Life Sciences and Medical Devices Industry, the
following recommendations should be considered:
Education and Workforce
⇒ Increase educational linkages throughout the Region to offer more programs
at the K-12 level to increase student’s interest and experience in science and
technology such as Sheldon High School’s Biotechnology Academy and
Davis High School’s Regional Occupancy Program.
⇒ Formalize ongoing forums with Industry leaders and all regional universities,
community colleges, and workforce development organizations to ensure that
the current and transferable skills required for Life Sciences and Medical
Devices positions are included in the curriculum and training programs. In
the short-term, focus on creating training programs or building curriculum
aimed at developing managerial skills of scientists or upper-level positions to
reduce recruitment from other regions.
⇒ Foster more developed and strategically planned educational collaborations
with San Francisco area institutions to gain experience, facilities, and
knowledge not available in Sacramento.
⇒ Leverage the University of California, Davis and the University of California,
Davis Medical Center’s involvement in Life Sciences and Medical Devices
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including their roles in educational program development, Industry
connections, entrepreneurship, and technology transfer.
Capital Funding
⇒ Identify means to strengthen capital funding in the Region, either through
enhancing local funding sources or increasing linkages to proximate regions
with available funding.
⇒ Establish means to create better informed risk takers within the Region’s
venture capital community, leading to a less conservative investment
atmosphere similar to other established Life Sciences and Medical Devices
regions.
⇒ Create and foster relationships between regional firms with closely-related
products and services in order to produce less segmented niche markets that
are often more attractive to outside capital funding.
⇒ Explore pooling current funding into a centrally-managed regional investment
fund.
Collaborative Approaches
⇒ Form and strengthen intra- and inter-regional collaborative efforts between
research, education, economic development, government, and business
entities. As part of these efforts, foster and create institutions that bring
together the major actors in Life Sciences and Medical Devices including
business, finance, education, economic development, and research to help
attract new firms, establish start-ups, and maintain existing firms.
⇒ Leverage proximity to the San Francisco area, allowing it to act as both a
competitive element and a resource advantage when necessary. Encourage
viewing the Region as part of the Northern California Super Cluster that
contains the attributes necessary to support most Life Sciences and Medical
Devices firms at any stage of the product life cycle. As the view is
established, attempt to develop mutually constitutive educational, business,
and investment relationships with proximate regions that are also viewed as
part of the Super Cluster.
Economic Development
⇒ Concentrate on attracting a well-known, high-profile Life Sciences and
Medical Devices firm to the Region to provide company leadership, offer a
local career path, and act as an example to other Industry-related firms
looking at the Region.
⇒ Create economic development strategies emphasizing the strengths of the
Sacramento Region along with the proximity and benefits of the San
Francisco area and the greater Northern California Super Cluster. Explore the
concept of bringing economic development entities together to market and
develop a mutually advantageous Northern California Super Cluster that can
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⇒

⇒

⇒

⇒

⇒

maintain an industry advantage as national and international competition
grows.
Develop a marketing campaign and strategy to encourage greater awareness of
the Region’s Industry and to promote development initiatives to Industry
firms already established in the Region. Bring together the Sacramento
Region’s various publications and web sites into one regional marketing
location or web site that demonstrates information from public, private, and
academic parties within the Industry.
Conduct research and create strategies at the local level to enhance the growth
and prosperity of Life Sciences and Medical Devices in the Sacramento
Region. Focus regional efforts on the key regional attributes that are
developing or absent and maintaining the attributes that already exist.
Recognize the cost, facility, and infrastructure needs of the Industry and
explore means of enhancing these elements in the Region. Involve
representatives of various construction-related firms or organizations that
support or may become involved in the development of Life Sciences and
Medical Devices in informational meetings to educate them on the special
building needs and requirements of companies within the Industry.
Play to the Region’s unique strengths supported by the Industry structure and
educational specializations such as agricultural and food science, homeland
security, veterinary and animal science, health services, cancer research, and
biophotonics. Focus on building up these niche areas and advantages.
Identify existing leadership within the Region that can spearhead discussions
and strategies related to Life Sciences and Medial Devices Industry business
attraction in Sacramento.
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Phase II Introduction
External viewpoints typically paint the Sacramento Region (the six-county area covering
El Dorado, Placer, Sacramento, Sutter, Yolo, and Yuba Counties) as a second or third tier
Life Sciences and Medical Devices Industry (hereafter referred to as “LSMDI” or “the
Industry”) region. While the Region has many established LSMDI firms, its
infrastructure and supporting elements are often seen as incomplete and the scope of the
Industry is viewed as significantly lower than the currently established regions. Many of
the Region’s major LSMDI firms and its key research university (University of
California, Davis) are recognized outside the Region, but are often associated with the
larger Industry cluster in the San Francisco area.
LSMDI in the Sacramento Region is progressing slowly at a time when most states and
regions are already competing internationally for a piece of the Industry due to its broad
social and economic benefits. The Region offers one of the most competitive economies
overall in California—it has remained stable despite the national and statewide recessions
and continues to provide relatively lower costs and a high quality of life. However, in the
context of LSMDI, the development and commercialization of new technologies is
ultimately successful in only a few locations. These locations have characteristics that
are both attractive to businesses and investment in LSMDI and contain an environment
that can foster innovation of new technologies. Nonetheless, the economic development
potential in the Industry does not stop with development and commercialization—once
new technologies have reached some of the latter phases in the development cycle,
priorities may shift to the production and distribution of the technology, potentially
opening the door for a greater geographical scope within LSMDI.
Understanding the development cycle and restructuring inherent in new technologies and
how these trends relate to economic development and locational attributes is essential in
creating economic development strategies to attract business and investment in LSMDI.
Economic development decision makers must have a base understanding of LSMDI’s
overall characteristics both within the specific region and other locations where it is wellestablished. In order to gain this base understanding of LSMDI, in general and within the
Sacramento Region, the City of Sacramento engaged the Sacramento Regional Research
Institute (SRRI) to conduct a study of the characteristics, scope, and potential of the
Industry. This report concentrates on the second phase of the overall study, which was
crafted to identify the Industry’s likely future composition and economic development
potential in the Sacramento Region. The main objectives of this phase are to determine
the Industry’s economic contributions, trends, and expectations in the Sacramento
Region; evaluate the Region’s unique aspects and its connections to other LSMDI
regions; compare and contrast the Sacramento Region to other regions and clusters; and
identify the Region’s major LSMDI firms.
The first phase of the study, titled Sacramento Region Life Sciences and Medical Devices
Industry Study: Phase I—Overview of the Life Sciences and Medical Devices Industry,
identified a number of key concepts related to the overall Industry. It is important to
allow these concepts to act as a contextual background when examining various LSMDI
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elements, specifically within the Sacramento Region. Many of the key concepts from the
first phase will be referenced at appropriate times throughout this report; however, the
following list provides some of the key findings from the first phase (additional
background information and detail is available in the full Phase I report):
•

•
•
•

•

•

•
•
•

The predominant activities in LSMDI involve medical device manufacturing,
medical device research and development, pharmaceutical manufacturing,
pharmaceutical research and development, and instrumentation/diagnostics.
SRRI created a proxy for Industry activity which includes Medical Equipment &
Supplies
Manufacturing,
Electromedical
Instrument
Manufacturing,
Pharmaceutical & Medicine Manufacturing, and Scientific Research &
Development Services.
In general, LSMDI is a fairly small piece of the national economy encompassing
around one percent of the total employment.
LSMDI promises to be a steady growth industry due to rising demand for the
products and services that arise from the Industry.
Access to capital, a highly skilled local labor market, a high-technology industry
foundation, research universities, and medical schools/teaching hospitals are
typically seen as essential attributes to foster growth and development in the
Industry.
Historically, LSMDI activity has been concentrated in a few core regions that
offer the essential Industry attributes plus other key regional attributes. However,
as the Industry expands and restructures, there may be room for new competitive
regions to develop, especially with growth in the use of collaborative approaches
and network models.
The greatest levels of LSMDI employment and firms, venture capital, patent
generation, and educational attainment are in the core clusters. Some of the
emerging Industry regions have some of the elements signaling the
materialization of strong LSMDI, but do not have the set of advantages present in
the core regions.
Movement of LSMDI activity out of core regions is being influenced by trends in
the product life cycle of the goods and services produced within the Industry, as
well as a loss of competitiveness due to business cost and quality of life factors.
Cost and incentive factors will increasingly become more important and activities
further along in the product life cycle will not necessarily need to take place in
core LSMDI regions.
In the current Industry structure, connections between regions are not strong or
necessary since there is self-preservation and success within core regions and
clusters. More mature firms typically have greater connections as they move to
network models where they rely on other locations to perform key activities.
Most of the evident connections between regions related to LSMDI are between
universities, and these linkages are often informal and specifically researchrelated.

In the second phase of the study, SRRI assessed information from a wide range of
sources including economic data, academic and non-academic literature, conference
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proceedings and notes, expert judgment based on direct interviews, firm databases, and a
large number of business and academic web sites. Similar to the first phase of this study,
the combination of qualitative and quantitative methodologies allowed SRRI to evaluate
historical elements along with views of restructuring, spin-off activities, and Industry
connections. Combined, the two phases provide a strong view of the prevalence and
potential of LSMDI both nationally and in the Sacramento Region as well as a framework
to create an economic development plan for the Sacramento Region or its specific
jurisdictions.
The report is broken down into seven main sections. The first section evaluates key
Industry data elements (based on SRRI’s definition) including employment, suppliers,
venture capital, patents, and educational attainment within the Sacramento Region and
compares the measures to the case study regions that were analyzed in the first phase of
the study. This section also evaluates the full range of economic impacts on the Region’s
economy directly related to LSMDI activities. Section two discusses some of the
workforce needs within the Industry and the ability of Sacramento’s economic structure
to meet those needs as well as workforce development efforts within the Region. The
third section of the report identifies and analyzes linkages between the Sacramento
Region and the Bay Area related to elements such as business activities, education, and
venture capital. Section four presents the findings from SRRI’s survey of LSMDI experts
in the Sacramento Region and discusses Industry trends and expectations, locational
advantages, major regional issues, and business satisfaction. The fifth section analyzes
the Sacramento Region in terms of the key regional attributes identified in the first phase
of the study and ascertains the Region’s fundamental characteristics as well as the role of
the University of California, Davis in Sacramento’s LSMDI. The report’s sixth section
provides an amended view of the product life cycle and collaborative economic
development approaches within the context of the Sacramento Region. The final section
of the report discusses the overall conclusions reached about the Region’s LSMDI from
the analysis completed throughout the study and offers a set of recommendations to
enhance economic development related to LSMDI. In addition to the seven main
sections, Appendix A provides an assessment of the academic and non-academic
literature that has been produced regarding a wide array of elements and issues in
LSMDI, specifically within the Sacramento Region or the state. A list of Industry firms
in the Region is also provided in Appendix B.
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Sacramento Region Industry Analysis
Introduction
LSMDI is so new, relative to other more established
industries, that it is not specifically identified within The Industry:
the definitional and statistical framework typically 9 Medical Equipment and
used in economic analysis. LSMDI contains two
Supplies Manufacturing
main areas—life sciences and medical devices. The 9 Electromedical Instrument
Manufacturing
life sciences aspects of the Industry encompass what
9 Pharmaceutical and Medicine
is often termed biotechnology as well as a broader
Manufacturing
range of research in biology, chemistry, and other life 9 Scientific Research and
or physical science disciplines to create new
Development Services
processes or products. This aspect has increasingly
engaged the use of high-technology processes relying on mathematics, computer science,
and information technology to facilitate research and development. The majority of these
activities can be captured in the Pharmaceutical and Medicine Manufacturing sector. The
second general category, medical devices, relies on scientific and high-technology
processes in addition to more traditional mechanical and production activities. These
products are typically categorized in the Medical Equipment and Supplies Manufacturing
and Electromedical Instrument Manufacturing sectors. Another key element in the
Industry, which spans both the life sciences and medical devices aspects, relates to
general scientific research and development services, which may be located within public
educational institutions or private research firms. Scientific research and development
includes investigation to gain new knowledge and applications for the creation of new or
significantly improved products or processes. The private elements of this aspect are
contained in the Scientific Research & Development Services sector. However, public
organizations (including public universities, research institutions, and medical schools)
cannot be tracked using the current industrial classification system. These public
institutions have been one of the leading producers of the research and innovation driving
the overall Industry and represent a large part of the pipeline for future production. In
most cases, these research activities including the researchers, professors, and scientists
that perform them are considered state and local government employees. Although data
is tracked for overall government employment, there is often no way of disaggregating
the workers and activities related to LSMDI from other public education institution
employees and typical civil service and administration jobs. These four commonly
accepted North American Industrial Classification System (NAICS) sectors make-up
SRRI’s working definition of LSMDI.
Within this definition some industry categories may track activities that are not exactly
related to LSMDI; therefore, overstating some of the data. Additionally, data
confidentiality at the detailed level is an issue where non-disclosure rules restrict access
to data when a small number of firms make-up a large proportion of the total employment
in a specific industry category. SRRI’s definition, however, serves as a proxy for overall
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Industry activity. Some of the sectors may include activities that are not necessarily
related to the Industry, and the group of sectors may not capture the entirety of Industry
activity but, combined, they provide a general representation of LSMDI and a
comparison point for the level of Industry activity across regions. It is also important to
note that due to these reasons, data may be incomplete in some cases and does not
necessarily reflect the firms listed in Appendix B.
Data on key LSMDI indicators, especially when compared to other regions, provides a
greater understanding of LSMDI as it applies to the Sacramento Region. Based on the
LSMDI definition discussed above, SRRI analyzed industry data capturing both
employment (number of employees) and establishments (number of businesses or firms).
In this analysis, SRRI examined the most recent comparable data available for the Region
and compared it to the five case study regions examined in the first phase of this study
and the United States. The number of employees and establishments, growth in
employment (between 2001 and 2002), composition (percent of total employment), and
specialization (comparison of the proportion of employment in a specific area compared
to the same proportion in the United States) were analyzed using NAICS data. Due to the
Industry data classification shift, comparable data for these elements was only available
for 2001 and 2002.
In addition to the direct LSMDI data, SRRI also evaluated employment, growth, and
composition for the Industry’s main linked and supplier firms. In order to identify the
linked and supplier firms, SRRI used an input-output model which is able to provide
information on the indirect economic impacts of any sector or group of sectors. The
indirect economic impacts define the creation of additional economic activity that results
from linked businesses, suppliers of goods and services, and provision of operating
inputs. Based on the established definition of LSMDI, SRRI distinguished the main
indirect sectors at the national level and used these sectors as the basis for further
employment analysis for the case study regions and the United States.
Data for three other key LSMDI indicators were also collected. Venture capital (VC)
data (amount and number of deals) was gathered from the widely used MoneyTree
Survey for the categories of “biotechnology” and “medical devices.” Patent generation
data measuring patents per 10,000 employees, developed by Harvard Business School,
was also collected. Additionally, SRRI measured educational attainment levels, from the
2000 Census, for the percent of the population age 25 and over with a Bachelor’s degree
or higher. Each of these attributes point to an important element for success of LSMDI—
capital funding, innovation and technology transfer, and a highly-skilled workforce. In
each case, data was measured for the Sacramento Region and compared to the other case
study areas and the nation.
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Employment and Establishments
LSMDI does not account for a large percentage of the total employment in the
Sacramento Region. In 2002, just under 4,000 people were employed in the Industry.
However, the Sacramento Region employs a larger total amount within the Industry
compared to the Piedmont Triad, as only 2,677 are employed in this area. These two
regions are by far the lowest in total employment compared to the other case study
regions. With the exception of New Hampshire, with nearly 8,500 employees, the other
areas have total employment numbers near or well above 20,000. The San Francisco
area, as a comparison, employs over 87,000 in LSMDI.
Figure 1 displays the Sacramento Region’s 2002 employment and establishment data for
the individual sectors and total LSMDI (based on SRRI’s definition). The majority of
employment in the Sacramento Region is concentrated in two specific sectors, the
Scientific Research & Development Services sector followed closely by the
Electromedical Instrument Manufacturing sector. The Sacramento Region employs
nearly 1,500 in its largest sector (Scientific Research & Development Services). This
follows the trends seen in both the national data as well as in the established case study
regions. Data show this sector as being the largest in each analysis of the established
LSMDI regions of San Francisco, Boston, and Seattle, as well as the nation.
FIGURE 1
LSMDI EMPLOYMENT AND ESTABLISHMENTS

Factor

Total LSMDI

Employment 2002
Establishments 2002
Percent of Total Employment 2002
Specialization 2002
Employment Growth 2001-2002
Establishment Growth 2001-2002

3,882
265
0.44%
40.3%
18.9%
7.3%

Medical
Equipment and
Supplies
Manufacturing

Electromedical
Instrument
Manufacturing

Pharmaceutical
and Medicine
Manufacturing

Scientific
Research and
Development
Services

839
95
0.09%
39.4%
4.1%
0.0%

1,064
30
0.12%
69.0%
1.5%
11.1%

491
8
0.06%
24.2%
(1)
(1)

1,488
132
0.17%
37.9%
5.5%
5.6%

Sacramento Regional Research Institute, July 2004
Data Source: Bureau of Labor Statistics
(1) Note: Comparable data not available.

LSMDI employment in the Sacramento Region accounted for 0.44 percent of the total.
The Region’s composition is similar to that of the Piedmont Triad where 0.51 percent of
the total employment was in the Industry. In either case, these two emerging regions
were the only among the case study areas, including the national totals, with less than one
percent of employment in LSMDI. The San Francisco area led all regions at over 2.5
percent with Boston close behind at 2.2 percent. The national average was at 1.1 percent
in 2002.
The Sacramento Region, as an emerging LSMDI region, is evident in Industry
employment growth between 2001 and 2002, when LSMDI experienced growth rates that
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were above most other case study areas. Total LSMDI employment grew about 19
percent during this time period. With the exception of the Piedmont Triad showing a 21
percent increase, Sacramento’s growth was more rapid than all of the other case study
regions as well as the nation. The San Francisco area and Seattle experienced negative
growth during the same time period. The greater Bay Area (Sacramento’s close
neighbor) had total LSMDI employment growth of negative four percent while Seattle
saw a decrease of about one percent between 2001 and 2002. The leading growth sector
in the Region’s LSMDI was also its largest sector. With an increase of nearly six
percent, the Scientific Research & Development Services sector was the fastest growing
LSMDI-related sector in the Region. Sacramento also experienced positive growth in all
comparable LSMDI sectors, which did not occur for any of the other case study areas or
the national totals.
In order to determine the concentration or specialization of LSMDI in the Sacramento
Region, location quotients were calculated using the United States as a benchmark. To
arrive at a specialization number for a region, the percentage of regional employment in
the Industry was compared to the percentage of employment in the United States (a
measure of 100 percent reflects the same proportion of employment as the benchmark).
In 2002, LSMDI specialization for the Sacramento Region was 40.3 percent, meaning
that the Region is underspecialized in LSMDI. Specialization in the Sacramento Region
is most similar to that of the Piedmont Triad which was also underspecialized with a
measure of 34 percent. In 2002, the Bay Area and Boston had measures of 204 and 178
percents, respectively. These regions are highly specialized compared to the national
averages. All of the case study regions were specialized except for the Piedmont Triad
and Sacramento.
Like the Piedmont Triad, the Sacramento Region is also
underspecialized in all four specific LSMDI sectors. None of the other regions have
more than two sectors which are underspecialized, while the core regions, San Francisco
and Boston, boast specialization in every sector. Like the Sacramento Region’s
employment numbers, the specialization data suggests that the region is lacking the
necessary Industry concentration for a region looking to grow and foster LSMDI. Nearly
all of the LSMDI sectors are well below the national average in all measures.
Based on SRRI’s Industry proxy, in 2002, there were 265 LSMDI establishments in the
Sacramento Region. The number of LSMDI establishments in the Sacramento Region
was similar to the New Hampshire region (339 establishments) and was greater than that
found in the Piedmont Triad (130 establishments). Sacramento falls well behind all of
the other case study regions (San Francisco, Boston, and Seattle) in total establishments.
As with the established regions of San Francisco, Boston, Seattle, and the nation as a
whole, the largest percent of LSMDI establishments in the Sacramento Region were
involved in the Scientific Research & Development Services sector followed by the
Medical Equipment & Supplies Manufacturing sector. The Sacramento Region’s 7.3
percent growth rate in the number of LSMDI establishments was not only well above the
0.2 percent national average, but also led all other case study regions by a wide margin
with the closest being Seattle at only 1.5 percent. A combination of Sacramento’s
establishment and employment data shows that, in general, the Region’s LSMDI firms
are small, each employing about 17 people.
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Linked and Supplier Sectors
Companies within the Region’s LSMDI act as both employers and purchasers of goods
and services. This relationship demonstrates that there is a range of economic activities
involved in the support infrastructure within the Region. The presence of sectors such as
Real Estate, Warehousing & Storage, Architectural & Engineering Services, Wholesale
Trade, Management of Companies, and Employment Services benefit a wide range of
economic activities due to the support services they offer, and provide a basis for the
development and success of LSMDI.
Figure 2 shows total employment of the industries that are generally indirectly linked to
LSMDI. The Sacramento Region’s employment within the linked industries comprised
about nine percent of the total employment in the Region. This amount of support
activity falls below the national average of 11 percent for the major supplier industries,
and the Region’s growth rate of -5.2 percent was over three percentage points below the
national average. This growth rate was the second lowest among the case study regions
with only San Francisco seeing a larger percentage decrease. A reason for the large
decrease in both California case study regions may be related to the strong influence of
the recent recession which hit the State of California particularly hard.
FIGURE 2
EMPLOYMENT IN MAJOR
LINKED AND SUPPLIER SECTORS
Sector
Employment 2002
Percent of Total Employment 2002
Employment Growth 2001-2002

Sacramento
78,134
9.0%
-5.2%

Sacramento Regional Research Institute, July 2004
Data Source: Bureau of Labor Statistics

Venture Capital
Capital funding is typically attributed to success in LSMDI, especially with companies at
the early stages of the product life cycle. As shown in Figure 3, data for VC is tracked by
total dollar amounts and deals made within a region under the areas of “biotechnology”
and “medical devices.” In 2003, total LSMDI VC investment within the Sacramento
Region was above $52 million with a majority of this going to the “medical devices”
area. The data shows only five VC deals in the Region split between the “biotechnology”
and “medical devices” areas.
Approximately two-thirds of total LSMDI-dedicated VC flows to the San Francisco and
Boston areas (New Hampshire venture capital is included in the Boston area). In

Sacramento Regional Research Institute

8

SACRAMENTO REGION INDUSTRY ANALYSIS
comparison to the other case study regions, Sacramento receives the smallest amount of
VC investment, except in the “medical devices” sector where the Region’s $40 million of
VC was nearly double the amount invested in Seattle in 2003. Sacramento also showed a
tremendous growth rate in total “medical devices” investment between 1998 and 2003.
In total, the Sacramento Region received the smallest proportion of the nation’s total
LSMDI VC compared to all other case study region. While the number of VC deals also
showed strong growth in the Region, like the total amount of investment, the Sacramento
Region received a small number of the total deals (about one percent) for each area.
FIGURE 3
LSMDI VENTURE CAPITAL
Venture Capital Measure
Amount 2003
Deals 2003
Percent of US Total Amount 2003
Percent of US Total Deals 2003
Amount Growth 1998-2003
Deals Growth 1998-2003

Biotechnology
$12,400,000
3
0.4%
1.0%
-4.6%
50.0%

Medical Devices
$40,100,000
2
2.6%
0.9%
1654.9%
100.0%

Sacramento Regional Research Institute, July 2004
Data Source: MoneyTree Survey 2003
Note: Sacramento Region data is incomplete in the Survey;
therefore, growth figures measure data from a broken time series.

Patent Generation
Patents allow for innovation and research to flourish within an industry, and also help
guarantee investors that they may be able to make profits on any new ideas or products
developed. This aspect is important to LSMDI because of the large amounts of time and
monetary investments poured into the research and development of new innovations.
Patent information gives some insight into the amount of new innovation and
development that is taking place within the various regions.
Comparing the Sacramento Region to the five other case study areas and the nation
provides insight into the level of idea development and innovation in the Region. Figure
4 displays the number of patents produced per 10,000 employees in 2001. The San
Francisco area was one of the top producers of patents in the nation with the subsequent
case study regions’ numbers flattening thereafter. San Francisco produced approximately
28 patents per 10,000 employees. Sacramento falls in the mid range, with about seven,
among the remaining case study regions with Boston and New Hampshire each
producing a little over 11 patents per ten thousand employees and the Piedmont Triad
having the fewest at about three. The Sacramento Region patents per 10,000 employees
falls slightly below the national average of close to eight.
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FIGURE 4
PATENTS PER 10,000 EMPLOYEES IN 2001
30

27.9
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11.2
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United States

Sacramento

Piedmont
Triad

Sacramento Regional Research Institute, July 2004
Data Source: Harvard Business School, Cluster Mapping Project, Economic Performance Indicators

Educational Attainment Levels
Successful LSMDI regions have demonstrated the need for a highly-skilled workforce
that is able to expand and grow the Industry. Educational attainment data can be used as
one measure of the availability of skilled and educated people in a region, as well as give
some insight into the relative differences in the amount of employee training firms may
have to provide in different regions.
Figure 5 displays the number of people with a Bachelor’s degree or higher in all of the
case study regions as well as Sacramento and the nation. With the exception of the
Piedmont Triad, all of the regions have a greater percentage of people with a Bachelor’s
degree or higher than that of the national average. Sacramento’s average of nearly 27
percent ranks it below the core case study regions and New Hampshire. The Region is
significantly lower than the nearly 40 percent of the total population in the Bay Area and
Boston that have a Bachelor’s degree or higher educational attainment level.
Sacramento’s educational attainment level is only slightly behind that of New Hampshire,
but is nearly six percentage points behind Seattle. The relatively lower educational
attainment levels found in these regions may give some insight into how and why LSMDI
in these areas is at a relatively low level and they are often considered emerging regions.
The Sacramento Region falls in line with these emerging LSMDI regions (and the nation)
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where the availability of a skilled and educated labor pool is limited and workforce
development may be necessary to build up LSMDI, especially to the point seen in areas
where there is access to a highly-skilled workforce.
FIGURE 5
PERCENTAGE OF POPULATION WITH A
BACHELOR’S DEGREE OR HIGHER IN 2000
45%
40%

39.5%
37.3%

35%

32.0%
28.7%

30%

26.5%
24.4%

25%

22.9%

20%
15%
10%
5%
0%
Boston

San Francisco

Seattle

New
Hampshire

Sacramento United States

Piedmont
Triad

Sacramento Regional Research Institute, July 2004
Data Source: U.S. Census Bureau, 2000 Census
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Economic Impacts
The presence of LSMDI firms in the Sacramento Region has a ripple effect throughout
the rest of the economy. Additional jobs and output are ultimately spread through
interactions with linked firms and industries as well as through the purchase of goods and
services. Most typical measures of economic activity examine only the total output or
employment of an industry, or the amount of final consumption demand provided by a
given industry; however, the use of an econometric model can contribute to the
knowledge of how a region’s economy works by providing information on the interrelationships between the various sectors. Economic impact analyses incorporating the
use of an input-output model are widely used in California for economic and fiscal
analysis of economic development projects.
Input-output models evaluate the effects of industries on each other based on the premise
that industries use the outputs of other industries as inputs. This analysis takes into
account the full range of economic impacts of LSMDI activities in the Sacramento
Region by calculating the direct, indirect, and induced impacts of Industry-related jobs
and output.
•
•
•

Direct Benefits consist of economic activity exclusively related to LSMDI. This
includes all expenditures made by the LSMDI firms and all employees who work
directly for them.
Indirect Benefits define the creation of additional economic activity that results from
linked businesses, suppliers of goods and services, and provision of operating inputs.
Induced Benefits measure the consumption expenditures of direct and indirect sector
employees. Examples of induced benefits include employees’ expenditures on items
such as retail purchases, housing, doctors and dentists, banking, and insurance.

Additionally, the input-output model allows for the calculation of the multiplier effect
that occurs when new employment is added in the region via the Industry. The multiplier
effect is generated when new employment is added in one sector, but generates additional
employment in other sectors which supply goods and services to the new or expanded
firm (indirect impact) and consumer services to employees (induced impact). This
information is beneficial for economic development since it provides an understanding of
the complete benefits of recruiting additional business and investment specifically within
LSMDI.
Total Impacts
Overall, the Industry contributes about 7,600 jobs and over $1 billion in output in the
Sacramento Region’s economy including direct, indirect, and induced benefits (as shown
in Figure 6). LSMDI directly supplies about 3,882 jobs and over $633 million in industry
output in the Region, but due to the indirect and induced benefits, the Sacramento Region
gains over 3,700 more jobs and an additional $368 million in industry output. Moreover,
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LSMDI provides over $532 million in total added value. This reflects the amount of
output produced over and above the cost of the inputs and includes direct, indirect, and
induced impacts. The Region also sees a total of about $316 million in employee
compensation (including benefits) resulting from direct, indirect, and induced impacts.
FIGURE 6
TOTAL ECONOMIC IMPACTS OF LSMDI
Impact
Employment
Output
Value Added
Employee Compensation

Direct
3,882
$633,228,940
$307,838,014
$195,235,008

Indirect

Induced

1,591
$180,772,950
$111,623,627
$63,649,236

2,174
$186,890,949
$112,739,845
$57,414,152

Total
7,647
$1,000,892,847
$532,201,488
$316,298,396

Sacramento Regional Research Institute, July 2004
Data Source: IMPLAN, 2001 Coefficients
Note: Differences due to rounding.

Employment Impacts
Figure 7 shows that the Industry generates approximately 3,760 jobs in the Sacramento
Region from indirect and induced benefits, in addition to the 3,882 jobs specifically
related to LSMDI activities. In total, the employment multiplier shows that for every job
added in the Industry, the Sacramento Region would gain another one job in indirect and
induced sectors. Due to the high-level activities involved in many elements of LSMDI,
the Industry’s multiplier is relatively large and demonstrates that the total economic gains
of attracting or adding employment in the Industry are about double.
Due to the economic linkages throughout the Sacramento Region, the overall
Manufacturing sector gains 2,636 jobs followed by Business Services and Personal &
Consumer Services with 2,365 and 821 jobs, respectively. The Personal & Consumer
Services and Retail Trade sectors have high induced benefits (653 and 435 job gains,
respectively) due to consumer purchases from the direct (LSMDI) and indirect
employees. The Business Services sector gains the most indirect employees (654) as a
result of its role as a linked and service-providing industry.
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FIGURE 7
MAJOR SECTOR EMPLOYMENT IMPACTS
Sector

Direct

Indirect

Induced

Total

Manufacturing

2,393

213

28

2,636

Business Services

1,488

654

223

2,365

Personal and Consumer Services

0

169

653

821

Retail Trade

0

34

435

468

Health Care and Social Assistance

0

0

403

403

Wholesale Trade

0

235

76

311

Finance, Insurance, and Real Estate

0

76

189

265

Transportation and Warehousing

0

104

58

162

Communications and Information

0

60

36

97

Construction

0

25

15

39

Government

0

13

26

39

Agriculture and Food Processing

0

4

27

31

Mining and Utilities

0

4

4

8

3,881

1,590

2,173

7,646

Total Impacts
Sacramento Regional Research Institute, July 2004
Data Source: IMPLAN, 2001 Coefficients
Note: Differences due to rounding.

Output Impacts
In addition to the 7,647 jobs, the Industry creates nearly $1 billion in industry output
from the flow of economic impacts. As Figure 8 illustrates, LSMDI’s economic
activities directly generate about $633 million in industry output (total value of
production) and the economic impacts reach another $368 million in indirect and induced
benefits. The output multiplier illustrates that for every dollar of LSMDI output, the
Sacramento Region sees an increase of $0.6 in output in indirect and induced sectors.
While not as high as the employment multiplier, the output multiplier still shows a strong
economic benefit from increasing LSMDI output in the Region.
The Sacramento Region’s Manufacturing and Business Services sectors see the largest
output gains from the Industry’s economic activities with about $617 and $131 million of
output, respectively. Similar to the employment impacts, the Business Services sector
experiences large indirect gains ($48 million) because of its function as a supplier of
goods and services to most industry sectors. In addition, the Finance, Insurance, & Real
Estate ($45 million), Personal & Consumer Services ($33 million), and Health Care &
Social Assistance ($31 million) sectors have largest induced benefits, demonstrating the
demand for services from these sectors that are generated by spending activity from the
direct (LSMDI) and indirect sector employees.
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FIGURE 8
MAJOR SECTOR OUTPUT IMPACTS
Sector

Direct

Manufacturing

$564,579,149

$47,183,948

$5,205,418

$616,968,516

$68,649,792

$47,796,899

$14,214,527

$130,661,221

Finance, Insurance, and Real Estate

$0

$11,321,176

$44,836,345

$56,157,520

Personal and Consumer Services

$0

$18,023,830

$32,972,330

$50,996,165

Wholesale Trade

$0

$28,622,548

$9,277,989

$37,900,536

Health Care and Social Assistance

$0

$2,341

$30,919,459

$30,921,800

Business Services

Indirect

Induced

Total

Retail Trade

$0

$1,867,827

$24,204,653

$26,072,480

Communications and Information

$0

$9,725,113

$7,491,442

$17,216,554
$13,474,502

Transportation and Warehousing

$0

$8,460,084

$5,014,417

Government

$0

$3,359,603

$5,591,825

$8,951,428

Agriculture and Food Processing

$0

$552,767

$3,963,993

$4,516,765

Construction

$0

$2,214,620

$1,385,029

$3,599,649

Mining and Utilities

$0

$1,642,197

$1,813,528

$3,455,723

$633,228,941

$180,772,953

$186,890,955

$1,000,892,859

Total Impacts

Sacramento Regional Research Institute, July 2004
Data Source: IMPLAN, 2001 Coefficients
Note: Differences due to rounding.

Conclusion
Taken as a whole, the Sacramento LSMDI cluster’s hard data on employment,
establishments, specialization, supplier sectors, venture capital, patents, and educational
attainment reveals a region which has produced growth and established a relatively large
number of industry firms, but which may lack the long-term attributes that other case
study regions display in one form or another.
While Sacramento has shown relatively strong employment growth, its aggregate totals
fall below the numbers seen in most other regions. Sacramento’s specialization measures
in all sectors of LSMDI are quite low in comparison to all other regions except the
Piedmont Triad. Sacramento is also a region which seems to produce a number of
industry firms which are very small in size relative to other regions. The lack of a
number of larger firms to draw interest to the region may be an issue and part of the
reason why Sacramento’s linked and supplier sector numbers are so low in comparison to
all other case studies. In general, despite large growth rates in employment for many of
the industry sectors, the Region still finds itself well behind the totals seen in more
established regions. In fact, less than a half percent of the total employment in the
Region is in LSMDI-related fields, while nationally this number is about one percent.
This pattern may make the Industry’s regional growth more difficult as the pool of
workers is not as strong and may also affect the creation and expansion of new firms.
Capital funding in LSMDI is concentrated in the established regions, but other regions
also received considerable amounts of VC. Between 1998 and 2003, VC related to the
Industry grew by relatively large amounts. In four out of the five regions, VC in both
“biotechnology” and “medical devices” increased, including the aggregate for the
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Sacramento Region. The Region saw a decline in the “biotechnology” sector which was
disappointing as all of the other case study areas saw growth ranging from 62 to 185
percent. This shows the relative weakness the Region has in obtaining capital funding,
and seeing this over a 5 year period as funding in the Industry has grown substantially
demonstrates lack of interest by VC for the Sacramento Region.
Most of the case study regions had above average patent activity which indicates that
research and development is taking place at levels above the national average. The San
Francisco area is one of the top patent producing regions in the nation. Sacramento
patent growth is weaker than the national average, and is indicative of a region which has
a stifled ability to create new companies, ideas, or products at a rate that an average
LSMDI area may be producing.
The Sacramento Region has educational attainment levels only slightly better than the
national average and continued focus on research and development aspects of the
Industry may not be possible in the long-term. New Hampshire and the Piedmont Triad,
the two comparable regions for Sacramento, are regions with LSMDI focus on
manufacturing and production. These regions have had histories in other manufacturing
sectors, leaving an employment pool which has easily transferred over to LSMDI
production. In its current state, Sacramento appears to lack both the educational pool of
the larger established regions who have a greater focus on research and the
manufacturing labor pool base that some of the smaller developing regions have relied on
to grow.
While LSMDI in Sacramento clearly has a ripple effect throughout the economy, the
Region’s total economic impacts do not reach the level of direct Industry employment
seen in New Hampshire. The Industry presents strong employment and output
multipliers, making it a beneficial industry for economic development efforts. The
Region, in its present form, has some capacity to attract LSMDI firms. However, it is
obvious that Sacramento should be characterized as an emerging region along the same
lines as the Piedmont Triad and New Hampshire, both of which are actively recruiting
LSMDI firms but have not developed their Industry and collaborative planning efforts to
an effective level that allows them to foster and grow it in the long-run. There is
potential to develop LSMDI in the Region, at least to similar levels as the national
average, and the economic impacts provide a strong benefit for doing so.
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Workforce Capabilities
Introduction
The Department of Commerce found that the average rate of job growth within LSMDI
was 12 percent per year from 2000 to 2002. The study also found that companies with 50
to 499 employees had an even higher rate of around 17 percent per year in that same time
period (U.S. Department of Commerce 82). It is expected that strong job growth within
this industry will continue, especially with the increasing demand for the Industry’s
products and services. To meet these demands, a capable workforce must be available
and preparing the future workforce must be a priority. Employers within the Industry
have high expectations of its workforce in terms of education, current industry skills, and
experience. Most experts interviewed in the first phase of this study emphasized the use
of local labor markets as well as the need for increased workforce development
specifically related to the needs of LSMDI. A highly-skilled workforce has been
important to many Industry companies especially those in the earlier stages of the product
life cycle. In addition, many Industry regions have demonstrated that a foundation in
certain industries allows LSMDI to benefit from cluster “hijacking” where the region
adapts a strong existing cluster and the associated labor force to meet the specific needs
of LSMDI. In general, access to a highly-skilled workforce, either directly or indirectly
related to the Industry, is critical to foster growth and success. Reviewing the
Sacramento Region’s occupational composition, education, and training provides an
overview of the Region’s current and future workforce capabilities related to LSMDI.

Workforce Requirements
LSMDI requires a highly-skilled workforce—employers place a high value on an
educated workforce and especially on new hires with previous work experience gained
through internships or other related experiences. Not only must employees in this
workforce learn the standard scientific procedures for their jobs, but they must
continually strive to keep current with the latest developments in this ever-evolving
industry. In addition, employers (especially within the Sacramento Region) rely on
recruiting from the local labor force. This means that the workforce within the Region
must have the required educational background and continuous skill development.
There is a wide range of jobs available within this Industry and the types of positions
offered vary depending on which stage of development a company is in. Initially, a
LSMDI company is focused on the development of new science mostly performing
research and development activities. Research analysts and research scientists are the
most common job titles in this stage of the company’s life cycle. As the research
develops into a final product, the company begins expanding the variety of its positions
to support commercialization of the product. These positions are often within
administration, marketing, sales, legal, quality control, management, and manufacturing.
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Technical careers within LSMDI generally require an Associate of Science (AS) degree
as the required minimum level of education. For some assistant positions, however, a
high school diploma may be accepted. With an AS degree, one can typically pursue a
position in the following areas: laboratory technician, media preparation technician, or
manufacturing technician. With Bachelor’s (BS) and Master’s (MS) of Science degrees,
the level of responsibility in the laboratory increases from entry-level (BS) to advanced
research (MS) conducted by research analysts and research scientists. With a Doctorate
degree, one can pursue high-level senior scientist positions (Munroe, Craft, & Hutton 58).
The Department of Commerce showed that technical careers within the research and
development-focused Computer Specialist category grew at about 22 percent annually
from 2000 to 2002—the highest rate compared to other technical categories such as
Engineers, Scientists, and Science and Clinical Laboratory Technicians (U.S. Department
of Commerce 82). Careers within the research and development-focused Computer
Specialist category include occupations such as bioinformatics specialists and scientific
programmers.
In addition to higher education, employers in LSMDI look for a workforce that possesses
certain attributes. According to a study conducted by the California Employment
Development Department, potential employees in the Industry (primarily the scientific
side of it) must have the following abilities: technical skills, interpersonal skills,
understanding scientific literature, and be able to concentrate and operate a microscope
for long periods of time (Munroe, Craft, & Hutton 59).
LSMDI employers often face obstacles in finding the right employees for their
companies. The inability to find employees that have current skills located in the
company’s geographic area, or even in the United States, leads companies to hire foreign
workers. According to a Department of Commerce study, 83 percent of the companies
surveyed outsource to foreign firms, which makes up around 10 percent or less of the
company’s workforce (U.S. Department of Commerce 79). Companies require
outsourcing because they feel that they cannot find the right caliber of employees that
have current industry knowledge necessary for their positions. This difference in skill
levels (from foreign to U.S. workers) can be attributed to the lack of instruction in current
industry skills at many universities. To offset this obstacle, employers generally
encourage and prefer job applicants to have internship experience that provides students
with up-to-date knowledge and skills.

Occupational and Industry Composition and Specialization
The Sacramento Region’s occupational specialization measure takes into account the
proportion of total employment in the major occupational categories in the Region
compared to the same proportion in California. A measure equal to 100 percent indicates
the same proportion of employment in the Region and the state. If the resulting measure
is over 100 percent, the Region shows specialization and a proportion of occupations
within that category.
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There are a few occupational categories that are important to LSMDI either because the
Industry directly employs some of the specific occupations or the categories contain skills
that are transferable within the Industry (demonstrating the overall potential labor force
availability). As shown in Figure 9, in 2002, the Region was slightly above 100 percent,
showing specialization in the Life, Physical, & Social Science occupational sector. From
2000 to 2002, employment within this occupational category increased overall at about
24 percent. Within this sector, the highest level of specialization related to LSMDI was
Environmental Scientists and Specialists—the Region had 284 percent specialization in
2002 with an employment increase of about 94 percent from the previous year.
Agricultural & Food Scientists was at 220 percent specialization, a very high level
despite an employment decline of 38 percent from the previous year.
FIGURE 9
OCCUPATIONAL SECTORS RELEVANT TO LSMDI
Occupational Title
Life, Physical, and Social Science Occupations
Agricultural and Food Scientists
Physicists
Chemists
Environmental Scientists and Specialists
Agricultural and Food Science Technicians
Biological Technicians
Healthcare Practitioners and Technical Occupations
Pharmacists
Veterinarians
Medical and Clinical Laboratory Technologists
Medical and Clinical Laboratory Technicians
Cardiovascular Technologists and Technicians
Pharmacy Technicians
Veterinary Technologists and Technicians
Computer and Mathematical Occupations
Computer Programmers
Computer Software Engineers
Computer Support Specialists
Computer Systems Analysts
Database Administrators
Network Systems and Data Communications Analysts
Operations Research Analysts
Production Occupations
First-Line Supervisors/Managers of Production and Operating Workers
Electrical and Electronic Equipment Assemblers
Machinists
Welders, Cutters, Solderers, and Brazers
Pressers, Textile, Garment, and Related Materials
Power Plant Operators
Stationary Engineers and Boiler Operators
Mixing and Blending Machine Setters, Operators, and Tenders
Extruding, Forming, Pressing, and Compacting Machine Operators
Packaging and Filling Machine Operators and Tenders

Employment
2002
7,160
210
60
140
1,010
220
120
33,260
1,560
310
720
750
170
870
530
22,350
2,160
1,860
2,670
5,770
630
1,070
1,110
30,980
1,850
2,580
810
730
420
100
320
140
120
610

Employment
Growth
2000-2002
24.1%
-38.2%
-14.3%
-12.5%
94.2%
15.8%
0.0%
6.1%
8.3%
24.0%
14.3%
15.4%
-37.0%
13.0%
-5.4%
14.0%
-11.8%
8.8%
42.8%
19.0%
-7.4%
52.9%
8.8%
-9.5%
-12.7%
104.8%
17.4%
-37.6%
5.0%
150.0%
68.4%
-6.7%
50.0%
-1.6%

Percent of
Total Employment
2002
1.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
4.5%
0.2%
0.0%
0.1%
0.1%
0.0%
0.1%
0.1%
3.0%
0.3%
0.3%
0.4%
0.8%
0.1%
0.1%
0.2%
4.2%
0.3%
0.4%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.1%

Sacramento Regional Research Institute, July 2004
Data Source: Bureau of Labor Statistics

Another occupational sector that includes occupations relevant in LSMDI is Healthcare
Practitioners & Technical Occupations. Occupations within this category provide
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Specialization
2002
103.9%
219.9%
98.4%
27.9%
284.0%
154.7%
39.2%
111.7%
141.4%
166.3%
116.4%
116.2%
95.1%
92.6%
159.3%
120.1%
81.9%
57.1%
95.7%
230.0%
91.7%
122.0%
295.7%
55.1%
54.1%
114.7%
40.3%
47.4%
61.5%
45.7%
93.9%
34.2%
45.3%
29.5%
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Industry support in the testing and application of new products and contains sets of
knowledge and skills that are transferable for certain LSMDI activities. The Sacramento
Region is specialized in this occupational category with a measure of about 112 percent
in 2002. Veterinarians and Veterinary Technologists & Technicians are occupations in
which the Region also shows a level specialization rating at 166 and 160 percents,
respectively. Veterinarians also had strong employment growth at 24 percent from 2000.
Regions that have a foundation in the high-technology/computer industry have also
shown to be more successful in LSMDI due to the transferable and applicable skills the
workforce contains. The Sacramento Region shows a specialization in the Computer &
Mathematical occupational category with a measure of 120 percent in 2002. Specific
occupations that show specialization in the Region are Computer Systems Analysts,
Network Systems & Data Communications Analysts, and Operations Research Analysts.
Additionally, areas that have a background in the Manufacturing industry are often more
capable of transferring that knowledge and the related workforce skills into the
production components of LSMDI. While the Region has a wide range of firms with
manufacturing elements, including high-technology and food, Sacramento shows a level
of underspecialization in overall Production occupations (55 percent). The number
employed within this occupational category has also decreased over nine percent from
2000 to 2002. Most relevant individual Production occupations also have measures of
underspecialization with the exception of Electrical & Electronic Equipment Assemblers.
This shows that manufacturing-related occupations are not as abundant in Sacramento in
comparison to California.
The Sacramento Region’s workforce demonstrates strength in some areas that may be
important to fostering growth and success in LSMDI. Three occupational categories that
are key to the Industry’s development at most phases of the product life cycle show a
level of specialization and relatively stable employment growth—Life, Physical, & Social
Science, Healthcare Practitioners & Technical, and Computer & Mathematics. While
Sacramento has experience in the Manufacturing industry, the latter phases of the
Industry’s product life cycle may not be as effectively supported by the Region’s
workforce due to the underspecialization and negative employment growth in Production
occupations.
A broader understanding of the Manufacturing and technical-related industries provides
an even further detailed picture of how the area’s composition and specialization relates
and transfers to LSMDI. Similar to the examination of occupational patterns, regions
with a foundation in industries with transferable or applicable skills may be “hijacked” by
LSMDI. Both established and emerging Industry regions throughout the nation have
taken advantage of some of their core competencies for many stages of the product life
cycle. Regions with a background in manufacturing have been able to transfer
knowledge and skills into production-related activities in LSMDI, and areas with a
foundation in high-technology have also been able to use relevant workforce and
economic aspects to foster LSMDI at both the new science and production ends of the
product life cycle.
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While the occupational patterns in the Sacramento Region demonstrate specialization and
growth in many key categories, high-technology and manufacturing industry trends do
not appear to demonstrate relevant industrial experience for LSMDI to “hijack.” As
shown in Figure 10, overall, the number of jobs within the Manufacturing industry has
declined nearly nine percent from 2001 to 2003, and the industry demonstrates
underspecialization. The sub-sector of High-Tech Manufacturing has also experienced a
rather significant decrease of 26 percent within that same time period, but is closer in
composition to the statewide average than the general Manufacturing sector.
Manufacturing declines have taken place throughout the state; however, continued
declines create losses of relevant knowledge and skill declines in the workforce, and
underspecialization shows the Region has fallen behind the typical statewide
composition.
Not only is Manufacturing, and specifically the high-technology sub-sectors, an indicator
of an area’s possible success within LSMDI, but other high-technology-related industries
provide insight, as well, due again to the possible transferable knowledge and skills. The
Professional, Scientific, & Technical Services and Information sectors contain elements
that are high-technology specific. Similar to the Manufacturing sector, most of these
sectors have measures of underspecialization. The Telecommunications sub-sector,
however, is the only specifically high-technology-related area where the Sacramento
Region has a level of specialization along with positive employment growth over the past
few years.
FIGURE 10
INDUSTRY SECTORS RELEVANT TO LSMDI
Sector
Manufacturing
High-Tech Manufacturing
Information
Telecommunications
Professional, Scientific, and Technical Services

Employment
2003
48,500
11,400
21,800
11,100
38,800

Employment
Growth
2001-2003
-8.7%
-26.0%
-4.4%
6.7%
3.7%

Percent of
Total Employment
2003
5.5%
1.3%
2.5%
1.3%
4.4%

Specialization
2003
51.3%
92.1%
75.6%
149.5%
70.5%

Sacramento Regional Research Institute, July 2004
Data Source: Employment Development Department

Although some occupational categories demonstrate the potential to support success in
LSMDI with some potentially transferable workforce elements, a broader view including
industry sectors shows that the Region currently has limited capacity for “hijacking”
relative knowledge and skills from high-technology sectors. In general, workforce
elements that are often seen as imperative for LSMDI growth and success may not
currently be at a level to sustain a substantial LSMDI; however, there is potential in the
Region to catch up to the state in its areas of underspecialization and LSMDI may be the
conduit to mature in these areas. For instance, the Employment Development
Department’s projections for Sacramento’s Manufacturing industry look rather
promising. It is estimated that from 2003 to 2008, Manufacturing will see an increase in
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jobs of 48,500 to 71,600—a 48 percent increase. The Region’s composition in this
industry will increase almost seven percentage points.

Local University and College Programs
The workforce elements supporting LSMDI are being enhanced in the Sacramento
Region through various educational programs. With Fall 2003 enrollments of 30,229 and
28,375 students at University of California, Davis (UCD) and California State University,
Sacramento (CSUS), respectively, these institutions are the largest universities in the
Region (excluding the community college system). Other LSMDI regions have
demonstrated a pattern where workforce development specifically related to LSMDI
typically falls within the community college system and the major research universities.
The community colleges are able to supply the lower-level positions, while the higherlevel positions are grown within the research universities where students are typically
more directly connected to important research aspects—other non-research universities
often play a small role training students in general science, but are often not specifically
attributed to LSMDI. This has been demonstrated throughout the nation, and in
California the Industry’ workforce is often seen as a product of the community college
systems along with the UC system and private research universities, while the CSU
system plays a smaller, supporting role.
In Sacramento, CSUS’s College of Natural Science & Mathematics and College of
Engineering & Computer Science offer undergraduate and graduate degrees valuable in
the LSMDI (Spring 2004 enrollment within each major is within parentheses):
•
•
•
•
•

Chemistry (165 undergraduate; 27 graduate)
Biological Sciences - with options in Molecular and Cellular Biology (686
undergraduate; 75 graduate)
Computer Engineering (318 undergraduate; 13 graduate)
Mechanical Engineering (229 undergraduate; 58 graduate)
Electrical and Electronic Engineering (338 undergraduate; 252 graduate)

Collaborative scientific research supplemental to student and faculty studies is conducted
on the CSUS campus at the Molecular Biology Interdisciplinary Group (MBIG).
Research at MBIG is primarily within the subjects of Biochemistry and Molecular
Biology.
UCD’s renowned curriculum in the life sciences is recognized nationwide and is
administered through the College of Agricultural & Environmental Sciences (AES),
College of Letters & Science (L&S), the School of Medicine, and the School of
Veterinary Medicine. These colleges offer majors grouped among various divisions. The
Division of Biological Sciences houses the majority of LSMDI-related majors. The most
recent enrollment numbers are 3,997 undergraduates and 518 graduates within this
division. According to data from UCD’s Office of Resource Management and Planning,
Biological Sciences has been the most popular undergraduate major at the university for
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at least the past four years. There has been a strong increase in the number of
undergraduate students enrolled in the Biotechnology discipline. The average number of
students enrolled in Biotechnology has increased from three in 1996-97 to 232 in 200203. The undergraduate divisions and majors that are applicable to LSMDI within the
colleges of AES and L&S are listed below (the number of undergraduate students
enrolled in each major in Fall 2003 is stated within parentheses):
Division of Animal Sciences
• Agricultural Systems and Environment (11)
• Animal Biology (178)
• Animal Science (530)
• Biotechnology (234)
• Crop Science and Management (24)
Division of Biological Sciences
• Biochemistry and Molecular Biology (625)
• Biological Sciences (1,865)
• Cell Biology (107)
• Genetics (369)
• Microbiology (150)
• Plant Biology (45)
• Neurobiology, Physiology, and Behavior (465)
Division of Mathematical & Physical Sciences
• Chemistry (226)
• Computer Science (378)
• Statistics (47)
Within the College of Engineering, the Biological Systems Engineering major has gained
popularity over the past few years. From 1997-98 to 2002-03, the average undergraduate
enrollment in the department has grown from 82 to 151. The college itself works with
other UCD colleges and disciplines. An example of a major that is cross-disciplinary is
Biomedical Engineering. LSMDI-related curriculum within this college are offered in
the following departments:
•
•
•
•
•
•
•
•

Biochemical Engineering (48)
Biological Systems Engineering (170)
Biomedical Engineering (40)
Chemical Engineering/Material Science Engineering (158)
Computer Science and Engineering (412)
Electrical Engineering (467)
Mechanical Engineering (421)
Optical Science and Engineering (111)
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UCD also has a large offering of graduate studies in the life sciences. A couple of
programs that have had relative high increases in the number of students enrolled since
1997-98 are Biochemistry & Molecular Biology and Biomedical Engineering—the
average enrollment for these programs in 1997-98 was 48 and 38, respectively. These
numbers, respectively, grew to 67 and 60 by 2002-03. The graduate programs related to
LSMDI are listed below (the number of graduate students in each major in Fall 2003 is
stated within parentheses):
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Agricultural and Environmental Chemistry (48)
Animal Behavior (25)
Animal Science (25)
Biochemistry/Molecular Biology (85)
Biophysics (15)
Cell and Developmental Biology (33)
Chemistry (176)
Food Science (52)
Genetics (80)
Immunology (43)
Integrated Pest Management (n/a)
Microbiology (55)
Molecular, Cellular and Integrative Physiology (54)
Neuroscience (32)
Pharmacology and Toxicology (59)
Plant Biology (76)
Plant Pathology (30)
Soil Science (40)
Biological and Agricultural Engineering (20)
Biomedical Engineering (73)
Biostatistics (12)
Electrical/Computer Engineering (185)
Mechanical (& Aeronautical) Engineering (150)
Medical Informatics (8)

The UCD School of Medicine is one of five University of California medical schools in
the state. The School has a highly-renowned academic program which offers over 20
departments (listed below). In addition to educating medical students, the School’s
faculty is also involved in conducting research and clinical trials. In Fall 2003, a total of
503 graduate students were enrolled in advanced health sciences degree programs.
•
•
•
•
•
•

Anesthesiology & Pain Medicine
Biochemistry & Molecular Medicine
Cell Biology & Human Anatomy
Dermatology
Epidemiology
Family & Community Medicine
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Internal Medicine
Medical Microbiology & Immunology
Medical Pharmacology & Toxicology
Neurological Surgery
Neurology
Obstetrics & Gynecology
Ophthalmology
Orthopedic Surgery
Otolaryngology: Head & Neck Surgery
Pathology and Laboratory Medicine
Pediatrics
Physical Medicine & Rehabilitation
Physiology & Membrane Biology
Psychiatry & Behavioral Medicine
Radiation Oncology
Radiology
Surgery
Urology

The UCD School of Veterinary Medicine is the largest veterinary school in the United
States. It has six academic departments and is a leader in research within the field. A
total of 517 students were enrolled in graduate veterinary science programs in Fall 2003.
The departments within the school are:
•
•
•
•
•
•

Anatomy, Physiology & Cell Biology
Molecular Biosciences
Medicine and Epidemiology
Pathology, Microbiology & Immunology
Population Health and Reproduction
Surgical and Radiological Sciences

The Biotechnology Program at UCD began in 2002. It has already certified 11 students
and around 60 students are currently enrolled. The program administers the graduate
degree programs for the Designated Emphasis in Biotechnology (DEB) and the
Advanced Degree Program for Corporate Employees (ADP). DEB trains students in the
field of biotechnology and emphasizes cross-disciplinary studies and biomolecular
technology research. ADP allows employees to retain their current job at a firm within
the Industry while pursuing a Doctorate degree in life sciences. Four majors are currently
offered in this program—Biochemistry & Molecular Biology; Cell & Developmental
Biology; Genetics; and Physiology & Plant Biology.
The UC Biotechnology Research and Education Program (UCBREP) supports research in
the life sciences industry. One such form of support is through the Graduate Research
and Education in Adaptive Bio-Technology (GREAT) program. The goal of GREAT is
to award fellowships of $50,000 to outstanding students who will conduct research and
training in cross-disciplinary studies related to the life sciences.
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American River College, part of the Los Rios Community College District, has a
Biotechnology certificate program and an AS program within its North Valley and
Mountain Biotechnology Center (NVMBC). The certificate program began in 1999 and
has around 32 Industry linkages (Kjelstrom). Students can be certified as an entry-level
technologist through the one year certificate program or earn a two-year AS in
biotechnology, which provides a solid foundation for advanced study at a four-year
university.
In addition to American River College, the Sacramento Region also has several other
community colleges that offer courses in biological sciences, chemistry, agricultural
business, and plant science. There are multiple colleges and branches within the Los
Rios Community College District, the Sierra Joint Community College District, and the
Yuba Community College District.
The Solano Community College District is also in close proximity to the Sacramento
Region and houses one of the nation’s most highly-renowned Associate of Arts (AA)
programs for Biotechnology. The courses provide students with the skills necessary to
become a production technician in life sciences manufacturing.

Education and Workforce Development
In order to improve the educational attainment levels in the Region and ultimately the
quality of the workforce, it is imperative that encouraging and inspiring students from
elementary school to high school to pursue post-secondary education becomes a priority.
Universities collaborate with elementary schools and community colleges to offer
programs geared to increase students’ interest in different areas of study. Programs with
an objective of increasing student enrollment in advanced science studies are especially
important to LSMDI. Both UCD and CSUS, along with various schools in the
Sacramento Region, are working together to develop science-related programs aimed at
spurring student’s interest in science and technology.
The UCD Biotechnology Program partners with local community colleges, K-12 schools,
and organizations to expand training in the life sciences and to gain students’ interests
early in their education. Through a grant from the National Science Foundation,
NVMBC, together with the Biotechnology Program, conducts a summer institute for
community college instructors in the biological sciences. The institute provides current
information in bioinformatics (including concepts in genomics and proteomics) so that
the instructor can bring updated knowledge into their own classrooms. The institute
includes lectures from professors in the life sciences field as well as involvement from
the local industry with guest speakers and tours of company facilities.
The Biotechnology Program has also formed a partnership with Sheldon High School in
the City of Elk Grove. Sheldon requires all of its students to choose a major or academy
that will be their focus of elective study throughout high school. There are four
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academies including Public Policy, Engineering, Arts, and Biotechnology. The
Biotechnology Academy provides coursework and experience through internships for
high school students interested in pursuing a career in LSMDI. Sheldon High School’s
web site reports that within this academy, students choose one of the four specialized
disciplines: “1) Ag-GEN - biotechnological applications in agriculture, 2) Bio-GEN biotechnological applications in medicine and health, 3) Crime-GEN - biotechnological
applications in forensics and criminology, and 4) Eco-GEN - biotechnological
applications in environmental science.” The structure of this program aims at providing
students with an overall and specialized view of this Industry from an academic and
industry perspective.
Another high school program geared toward the life sciences is within the Regional
Occupancy Program (ROP) at Davis High School. The program is split into two
semesters or one school year. Students are exposed to the various aspects of LSMDI,
which can assist them in deciding whether or not to pursue a career within the Industry
and gain relevant knowledge. According to Davis High School’s web site, the program
covers topics like, “preparation of lab reagents and media, the manipulation of DNA, the
techniques of PCR and gene transfer”, and “tissue culture and in-depth protein analysis.”
Laboratories and local companies also offer internships to students involved in this
program.
The Sacramento Area Science Program (SASP) is a regional site of the California
Science Project (CSP) and operates with funding from CSP—according to the program’s
web site, for the years 2003-04, $40,000 was allocated to SASP. This program,
sponsored by both UCD and CSUS, focuses on improving science instruction in the
Sacramento Region. Participants in this program include K-12 schools and districts,
science organizations, and local businesses within the Industry. Various science events
throughout the school year and yearly summer institutes aim at providing local teachers a
stronger grasp of science topics such as biophotonics and chemistry. These programs
also concentrate on aspects that may inhibit the teaching/learning process. An area that is
requiring more attention is how teachers can reach students who are learning English as
their second language. SASP also develops customized courses based on the needs of
regional schools relating to the instruction of science.
UCD also encourages future growth of K-12 science education through the Science
Teaching Internship. The focus of this program is to provide UCD’s undergraduate and
graduate science students exposure to teaching science in order to increase interest in this
area of high demand. Students develop teaching skills and create lesson plans with the
course instructors and then work with their teacher mentor at a local school for a few
hours every week.
Improving science instruction is just one aspect of increasing student’s interest. Without
the proper equipment, students cannot adequately practice and develop their laboratory
skills in the life sciences. Through a grant funding from the Genentech Foundation for
Biomedical Sciences, the Center for Engineering Plants for Resistance Against Pathogens
(CEPRAP) at UCD is able to offer two-week loans of science kits to local schools. This
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service is known as the CEPRAP Biotechnology Kit Loan Program. According to
UCD’s web site, the following experiments may be conducted using the components of
the kit: “DNA extraction, micropipette technique, gel electrophoresis of dyes, and
restriction enzyme analysis.”
Improving K-12 education and expanding life sciences programs at post-secondary
institutes also help prepare students for future employment within the Industry. Ongoing
training programs that update and improve skills in current industry employees are
crucial to the success of LSMDI. The Sacramento Employment and Training Agency
(SETA) and its counterpart, Sacramento Works, Inc., create training programs that are
catered toward companies within specific industries. The organization has designated
seven critical industries for which it will focus either creating or further developing
training programs. These industries include Tourism/Hospitality; Financial & Customer
Service; Construction; Maintenance & Repair; Advanced Manufacturing & Production;
Information Technology & Telecommunications; and Healthcare & Biotechnology.
One program SETA is working on developing is high level training for employed and
unemployed workers in the high technology, informational technology, and
biotechnology fields. This program will be called the H-1B Technical Skills Training
Grant Program. This program receives $175 million in grants from the Department of
Labor. These grants are financed through fees that are paid by employers to bring highlyskilled foreign workers with an H-1B non-immigrant visa to work in the United States.
The goal of such a program is to reduce employers’ needs to hire outside their respective
region (or the nation) to attain workers with skills not locally available. Training in these
programs will be focused on employees with an education level of a Bachelor’s degree or
higher.
Another training program offered by SETA and Sacramento Works is focused on the
healthcare industry. The Nurse Workforce Initiative (NWI) is a $2.1 million program
that offers regional nursing training (at a Licensed Vocational Nurse or a Registered
Nurse level) to take steps to meet the demands of skilled labor within this particular field.
SETA’s ultimate goal is to produce 207 graduates in this program.
In response to the needs within the Information Technology & Telecommunications
industry, SETA received a contract from the Employment Training Panel (ETP) to offer
computer training to 185 employees of various local companies to increase their technical
skill level. The ETP was established by the California Legislature in 1982 and funds
business and labor training programs through a portion of employers’ taxes for state
unemployment. SETA strongly encourages employers to take part in this program as the
requirements of technical skills within the workforce are constantly growing within
various industries. Sacramento Works has noted that the technical industry and the
medical industry are increasingly becoming linked to each other. Also, according to
Sacramento Works, bioinformatics, biotechnology, and agricultural technology are areas
in which technology will continually merge. In partnership with the Los Rios
Community College District, SETA works with employers to develop customized
training programs within these areas.

Sacramento Regional Research Institute

28

WORKFORCE CAPABILITIES

Conclusion
For many specific occupations important to LSMDI growth, the Sacramento Region has
shown to have some promise in terms of specialization. Some of these specific
occupations where the Region excels include Agricultural & Food Scientists,
Environmental Scientists & Specialists, and Medical & Clinical Laboratory Technicians
and Technologists. However, the Region also has workforce underspecialization in some
key occupations such as Physicists, Chemists, Biological Technicians, and almost all key
production-related occupations. Further, the manufacturing and high-technology related
industry sectors in the Region also show measures of underspecialization, demonstrating
limited opportunities for cluster “hijacking.”
UCD is the leading producer of LSMDI-related graduates and has many programs which
have grown over the years to meet any increases in demand by the private sector.
Enrollment and graduation rates for many types of LSMDI-related degree programs has
increased greatly since the mid-1990s, and demands on these programs at UCD are
expected to increase in the future. The Region’s community college system has a
dedicated program for LSMDI students in conjunction with statewide programs, but the
level of cooperation and training does not compare with community college systems as
seen in other emerging LSMDI regions such as the Piedmont Triad and New Hampshire
where their community college systems are looked to as key sources for supplying a
trained LSMDI workforce.
To ensure the future demands for LSMDI workforce are met and the Industry is able to
grow, all of the Region’s major college and university systems must continue to work to
promote and improve the Industry and related curriculum at all educational levels. By
providing early information to students and improving education levels in related
curriculum, interest levels for LSMDI may increase in the future. This may help to
provide a stronger workforce base for the Region and reduce the underspecialization
Sacramento currently has in many LSMDI-related industries and occupations.
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Industry Links to the San Francisco Area
Introduction
The close proximity to the Sacramento Region and level of Industry activity in the San
Francisco area may present potential impacts on the Region’s LSMDI. To fully
understand the attributes and make-up of the Industry in Sacramento, the linkages
between the two areas must be examined. Like the links seen between Boston and New
Hampshire, as well as between the Research Triangle and Piedmont Triad in North
Carolina, the San Francisco area has and will continue to have some level of effect on
Industry companies, educational institutions, and organizations in the Sacramento
Region. To make some determinations about linkages, SRRI relied upon extensive
Internet and written research as well as first person surveys. This research was directed
towards universities and university professors, industry firms, and industry investors.
The purpose of this section is to analyze three types of links between the two regions and
to make a determination on the level of dependence the Sacramento Region may have on
the San Francisco area for the growth and success of its LSMDI. It also possible to
determine the differences between the perception and reality of the amount and types of
links between the two regions. Within each area of research, SRRI surveyed companies,
VC firm representatives, related university and community college professors, and
industry development representatives in the Sacramento Region and, to a lesser extent, in
the San Francisco area. Depending on the group, responses varied vastly regarding the
breadth and depth of links in the areas of education, funding, and business activities.

Venture Capital
Funding for companies in any industry which depends upon the fruition of new ideas,
especially for the young or “start-up” firms, is key for sustained growth. Because of the
nature of new ideas continuously coming out of research at public and private
organizations in LSMDI, funding has been especially important in successful Industry
regions that are able to sustain growth.
In comparison to smaller LSMDI regions like Sacramento or the Piedmont Triad, the San
Francisco area has benefited from a significantly higher amount of VC investment over
time, and this investment has been one of the reasons for the area’s overall Industry
success. Core LSMDI regions like the San Francisco area and Boston receive similar
amounts of VC and both have a great deal more of investment than all other regions
combined.
Because the San Francisco area is so rich in VC firms and total investment dollars,
current and future benefits to the Sacramento LSMDI may be shown by identifying
where these investments have been made. Figure 11 gives a breakdown of some known
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San Francisco area VC firms which have made investments in LSMDI companies across
a wide range of geographic areas. These are investment groups to which SRRI found to
have portfolio interests in LSMDI companies and does not represent all of the hightechnology investment groups in the greater Bay Area. The table shows the type of
investment company (most are VC), where the company focuses investments
geographically or have a majority of their current portfolio investments, and if the firm
invests in either the San Francisco area or the Sacramento Region.
FIGURE 11
BAY AREA VC AND ANGELS WITH KNOWN LSMDI INVESTMENTS
Firm/Organization
ABS Capital Partners
Alloy Ventures
Asset Management Company
Band of Angels
Bay City Capital
Burrill & Company
Incubic Venture Capital
Kleiner Perkins Caufield & Byers
Morgenthaler Ventures
Newtek Ventures
North Bay Angels
ONSET Ventures
TA Associates
Tenex Medical Investors
US Venture Partners
Vanguard Ventures
Venrock Associates
Versant Ventures

Type of
Funding

Geographic
Focus

Key LSMDI Portfolio Ties

VC
VC
VC
Angel
VC
VC
VC
VC
VC
VC
Angel
VC
VC
Angel
VC
VC
VC
VC

Nationwide
N/A
Nationwide
N/A
Nationwide
Worldwide
N/A
Nationwide
Worldwide
Nationwide
North Bay
Northern California
Worldwide
N/A
Focus on Bay Area
Nationwide
Nationwide
Nationwide

Bay Area
Bay Area
Bay Area
Bay Area
Bay Area
Sacramento Region and Bay Area
Bay Area
Bay Area
Sacramento Region and Bay Area
Bay Area
Bay Area
Bay Area
None
Sacramento Region and Bay Area
Sacramento Region and Bay Area
Bay Area
Bay Area
Bay Area

Sacramento Regional Research Institute, July 2004
Data Source: Firm/organization web sites

While the San Francisco area has several major organizations which have investments in
LSMDI companies, only five have known current investments in the Sacramento Region,
and these represent a relatively small portion of their total investment portfolios. Barring
one exception, all of these investment groups have portions of their LSMDI portfolio
investments in local San Francisco area companies, and many of these firms have
invested in companies all across the nation and a few internationally (mostly Europe). It
appears that many of the investment groups in the San Francisco area are either unwilling
to invest or do not see quality investment opportunities in the Sacramento Region.
VC investors in the past, and in many reports about the industry as it relates to LSMDI
investments, have come to a consensus conclusion that venture capitalists typically prefer
to be in close physical proximity to the firms they are investing in. The distance between
the money available in the San Francisco area and the Sacramento Region may be one
cause for lack of interest.
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Another factor venture capitalists examine is the similarity of the company they may
wish to invest in to other companies in a region. Within a region, investors feel having
more than one type of firm in the same LSMDI market segment is a positive. Since most
firms in research stages are not in direct competition with each other, having numerous
firms in a region would not be an issue. What is more important may be the creation of a
labor pool of experienced researchers, management, scientists, and executives within a
region that firms can draw off of one another. As was stated in several SRRI survey
responses by Sacramento Region experts, the Sacramento Region has a wide variance of
niche LSMDI firms. Many have little contact with each other or have any common
business or research grounds with which to work.
As an example of the great difference in the number of major regional investment firms
with ties to the LSMDI and other high-tech industries, Figures 12 provides a breakdown
of the Sacramento Region’s investment firms and lists firms that are known to have
portfolio ties to LSMDI and where these ties are located geographically. Of the five
LSMDI groups, three have known investments in the Sacramento Region (assuming the
Davis Bioscience Group invests in the Sacramento Region). The information also shows
two other major regional VC groups which have a technology focus not directly related to
LSMDI, but who have investments in both the Sacramento Region and Bay Area.
FIGURE 12
SACRAMENTO VC AND ANGELS WITH KNOWN
LSMDI AND HIGH-TECHNOLOGY INVESTMENTS
Firm/Organization
LSMDI
Capital Valley Ventures, LLC
Davis Bioscience Group
DFJ Frontier
Technology Funding
Sacramento Angels
Other High-Technology
Akers Capital, LLC
American River Ventures

Type of
Funding

Geographic
Focus

Key LSMDI Portfolio Ties

VC
VC
VC
VC
Angel

Lake Tahoe to the East Bay
Nationwide (focus on West Coast)
California
Nationwide
Northern California

Bay Area
N/A
Sacramento Region and Bay Area
Bay Area
Sacramento Region and Bay Area

VC
VC

Northwestern States and California
Western United States

Sacramento Region and Bay Area
Sacramento Region and Bay Area

Sacramento Regional Research Institute, July 2004
Data Source: Firm/organization web sites

Sacramento Region investment groups who have some interest in LSMDI are scarce in
comparison to the number seen other established regions such as the San Francisco area.
For instance, the San Francisco area had over $800 million dollars invested in the
“biotechnology” industry in 2003 which dwarfs the $12.4 million seen in the Sacramento
Region.
SRRI also used interviews with Sacramento Region LSMDI firms and venture capitalists,
economic development, and business incubator representatives to ascertain the current
level of VC links between the greater Bay Area and Sacramento Region, to obtain some
feedback as to why these links are at their current levels, and to gauge where the future of
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regional VC levels may effect the growth of the LSMDI. Survey results of Sacramento
LSMDI companies seems to somewhat verify the limited VC link between the two
regions found in the company research. A little more than 35 percent of firms surveyed in
the Sacramento Region, and nearby areas, had VC ties to the San Francisco area.
Companies were asked to rate the relative level of difficulty of obtaining VC funding
compared to other LSMDI regions. Responses by companies which had or did not have
funding were very similar. Figure 13 displays the breakdown of responses by firms and
shows that a majority of firms, about 53 percent, felt that receiving VC funding in the
Sacramento Region is moderately to much more difficult. Overall, there is a general split
between companies who feel difficulties in attaining funding are at the “same level” or
“much more difficult” compared to other regions.
FIGURE 13
EASE OF OBTAINING VC FUNDING
RELATIVE TO OTHER AREAS
Relative Ease in Obtaining VC Funding
Much more difficult
Same level of difficulty
Moderately more difficult
Easier

Percent of
Respondents
47.4%
47.4%
5.3%
0.0%

Sacramento Regional Research Institute, July 2004
Data Source: SRRI survey

About 30 percent of companies felt the Sacramento Region lacked enough VC firms
dedicated to LSMDI. There were also many companies that expressed a desire for more
experienced LSMDI VC companies. Experienced venture capitalists would have a
greater knowledge of risks involved with industry companies. A few companies noted
that San Francisco area investors did not wish to invest in the Sacramento Region
because of the travel distances involved, and that VC both in the Sacramento Region and
greater Bay Area were more inclined to invest in the computer industry over LSMDI.
There were company respondents who had a different take on VC and its impact on the
Sacramento Region’s LSMDI. A few responses inferred that the difficulty in getting VC
in the Sacramento Region had more to do with the product types being developed here.
Due to the regions lack of focus on any two or three segments, too many LSMDI
segments have developed, which thins the availability and interest of VC.
While exact reasons for San Francisco area LSMDI investor’s lack of interest in the
Sacramento Region are not completely evident, SRRI interviews with some VC
representatives from the greater Bay Area uncover some cross-regional investment
issues. Two firms that are heavily involved in the promotion of, or direct investment in,
LSMDI companies stated that a primary concern for many venture capitalists is that they,
in general, like to be in close physical proximity to the firms they are investing in.
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Because, as was seen in many survey responses, the Sacramento Region is a 90 minute
drive away from the Bay Area there may be distance issues involved in many VC
investment decisions. It can be noted, however, that many of these investment firms have
investments that are spread around the country.
VC, economic development, and business incubator representatives were also given a
chance to provide input into the Sacramento Region’s VC links and importance. There
was unanimous consensus that the Region was desperately lacking enough VC, especially
early (seed) stage funding. Approximately 83 percent of these economic organizations
have VC ties to the San Francisco area. All but one of these firms believed LSMDI
companies in the Sacramento Region have a moderate to much more difficult ability to
attain VC funding as opposed to other regions.
There were also some very strong isolated opinions by a few of the respondents.
Concerning the importance of VC to any region, one response was that “people have
focused too much on venture capital funding [regarding LSMDI] because it is a known
and easily measurable money source, but it is not that important for the Sacramento
Region.” This industry expert went on the say that what was more important was better
regional planning, growing firm collaborations, and funding sources established through
local universities such as UCD.
It is clear that the Sacramento Region lacks the ties to San Francisco area VC that are
effectively beneficial in fostering LSMDI success. The lack of VC, and the difficulties in
obtaining it, appear to have decreased the growth of start-up companies in the Region.
Despite the availability of both the money and firms interested in LSMDI investment in
the San Francisco area, there is a lack of interest in investing in the Sacramento Region.
This may be due to two reasons. First, the Sacramento Region’s diverse range of
company LSMDI activities at a somewhat limited level creates an atmosphere that
portrays a lack of focus. This negates the feeling of a strong “cluster” within the Region,
and may make investors leery of investment. The distance from the San Francisco area,
and the perception that there may be just as many good start-ups and investments closer
to home in the Bay Area, is another reason for some of the lack of interest.
VC firms in the Sacramento Region do not have the capital levels that similar firms in the
Bay Area possess. Regional VC, as a group, are much more conservative and cautious
when investing in LSMDI companies because of the inherent high risks involved. These
problems have also created a lack of fund availability for local companies. Although the
difficulty in gaining VC money in Sacramento does create a drag on LSMDI growth, it
does not destroy the potential for growth in the Region. Mergers of San Francisco area
firms and the acquisition of companies in Sacramento, the availability of federal grants
and money at the university level, and investments by local firms and private parties have
propped-up the Industry in the Region thus far. Any gains in drawing VC and other
investments from the Bay Area in the future will only provide for further growth.
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Company Links between the Bay Area and Sacramento
A large number of LSMDI companies in the nation are located in clusters where regional
concentrations of firms and institutions prosper from the agglomeration and supporting
network of related services and supply industries. Because of this, clusters have adapted
to a model of self-sufficiency similar to what has been seen in the San Francisco area in
the past with industries such as high-technology and LSMDI. However, there has been
some debate as to the importance and breadth of business and social links of firms of one
LSMDI region to others, especially in regions which are geographically close to one
another.
For example, as discussed in the first phase of this study, there are great differences
evident between the clusters in the Piedmont Triad and Research Triangle. Other than
some academic and statewide economic development ties, the two regions seem to have
little in common in terms of commerce or dependence, although the successes of one or
the other will obviously provide greater opportunities for growth in either as well as
provide for North Carolina’s overall LSMDI growth. The industry business focuses of
both of these regions are also quite diverse (the Research Triangle primarily concentrates
on new science while the Piedmont Triad focuses on the production aspects of the
Industry), creating an atmosphere of limited interaction. In relative terms, there are some
similarities in the North Carolina LSMDI clusters (and also seen in Boston and New
Hampshire) shared by the San Francisco area and the Sacramento Region. The San
Francisco area, like the Research Triangle, is one of the nation’s more developed and
largest LSMDI regions and, like the Research Triangle in North Carolina, it is within a
two hour driving distance from Sacramento, a much smaller and developing LSMDI
region. The Bay Area, like the Research Triangle, is also well known for intensive
research in many industry fields.
Out of all of the LSMDI firms identified by SRRI in the six-county Sacramento Region, a
limited number have any direct company ties to firms in the greater Bay Area. Figure 14
shows the approximate breakdown of the linkages SRRI was able to identify
(subsidiaries, parent companies, or affiliates of firms in the greater Bay Area) from direct
contact with many of the Region’s companies and through extensive research. With
nearly 86 percent of Sacramento’s LSMDI companies having no direct ties to companies
in the San Francisco area, it is apparent that expansion or business linkages between the
regions are rare. Less than nine percent of companies in the Sacramento Region have
affiliated company offices in the San Francisco area (meaning the company headquarters
is located somewhere else in the country, but has offices in both the greater Bay Area and
Sacramento). Only about one percent of companies in Sacramento are parent companies
to those in the San Francisco area. About four percent of the LSMDI firms in the
Sacramento Region have parent companies with headquarters in the greater Bay Area.
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FIGURE 14
SACRAMENTO LSMDI COMPANY
CONNECTIONS TO THE BAY AREA
Company Connections to Bay Area
Affiliated company office in Bay Area
Headquarters in Bay Area
Sacramento is parent of company in Bay Area
No direct company link to Bay Area

Percent of
Respondents
8.8%
4.4%
1.1%
85.7%

Sacramento Regional Research Institute, July 2004
Data Source: Company web sites and SRRI survey

SRRI’s survey of local firms, VC representatives, and academic experts, also shed light
on the business linkages between the Sacramento Region and the San Francisco area.
When asked if they felt Sacramento’s LSMDI was part of or affiliated directly with the
San Francisco area cluster, over 59 percent of companies who responded to this question
believed the two regions were separate. One of the respondents felt that while separate
now, Sacramento could become a part of the greater Bay Area LSMDI in the future.
Several companies believed that the skill set and intellectual focus of companies in the
Region are completely different than those in the greater Bay Area. Nonetheless, the
most frequent response was that the two regions were currently not connected to the
degree to be considered part of the same region (either due to proximity or existing
business linkages).
Over 40 percent of Sacramento LSMDI companies believed the two regions are, or
should be, considered one cluster. Two outlier firms felt that the region was connected
because companies were either moving here or had parent facilities in the greater Bay
Area. The remaining responses varied greatly in their reasons for combining the
Sacramento Region and the San Francisco area. One company felt that all of Northern
California was considered a LSMDI region and that separating Sacramento out was not
really feasible. Two felt that, like the Silicon Valley or Highway 128 in the Boston
region, companies were moving or starting-up in the areas between the Bay Area and
Sacramento along Interstate 80—this will eventually create a continuous corridor of
industry firms that would negate any attempts to geographically separate the two clusters.
VC, angel investors, and economic development groups were also interviewed in detail
and asked to give input about Sacramento LSMDI links to the Bay Area. A little over 83
percent of these investment and development respondents felt the two regions were
separate. Several believed that while there were many links between the two, the
Sacramento Region remains self-sufficient. There is also very little in the way of
strategic development planning for the LSMDI between the two regions. A firm that did
feel the two regions are part of the same cluster believed this was the case even though
there are distinct cultural differences between the two regions and the Sacramento Region
does not benefit greatly from the Bay Area’s capital investment. They believed the
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distance between the two regions was not that far and that all development along the
Interstate 80 corridor, between the two regions, is creating a continuous business link.
SRRI also asked each Sacramento Region firm if they had any other business- or
academic-related connections to the San Francisco area cluster. In this case, responses
revealed a broader view of the existing linkages between the two regions. Nearly 61
percent of the LSMDI firms stated that they had connections to the Bay Area. Many
firms listed more than one link to the Bay Area cluster—17 percent of these respondents
listed their link as being collaborations/consulting with Bay Area companies. Figure 15
shows the percent of total responses (not total respondents) for each type of Bay Area
connection that was given to SRRI. Most companies listed more than one type of
industry link to the Bay Area from Sacramento, some listed up to five types. For the
nearly 61 percent of Sacramento LSMDI companies that gave links, the three most
repeated were collaborations/consulting with Bay Area firms and organizations, VC ties
to Bay Area investors, and academic ties to Bay Area schools and laboratories.
FIGURE 15
TYPE OF LINKS TO THE BAY AREA
Type of Link
Collaborations or Consulting
Capital Funding
Academic (research/licensing/affiliation)
Manufacturing
Primary Customers in Bay Area
LSMDI Organization/Association Ties
Satellite of Bay Area Firm
Other

Percent of
Responses
19.0%
19.0%
19.0%
14.3%
9.5%
9.5%
4.8%
4.8%

Sacramento Regional Research Institute, July 2004
Data Source: SRRI survey

SRRI asked respondents to state whether their company had started in the Sacramento
Region or had moved or relocated from elsewhere and to give reasons for their response.
Of the total companies who responded, nearly 70 percent initially started operations in
the Sacramento Region and 31 percent of these did so because their founders were
already established in the Region. The other 30 percent of firms which relocated or
established satellite offices in Sacramento had varying reasons for doing so. About 71
percent of relocated companies are subsidiaries of parent companies elsewhere. Some
parent company regions given include the Midwest, East coast, Europe, and the Bay
Area. One company moved from the Los Angeles area, but the founders were in the
Sacramento Region originally. A company with headquarters in the Midwest also has
subsidiaries in both Sacramento and the Bay Area.
While questioning academic persons, SRRI asked whether they believed a majority of
firms in the Sacramento Region started-up in the Region or moved/relocated from
elsewhere. Many of the respondents either had no opinion or were unsure. Of those who
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gave responses, 80 percent believed that local firms started here mostly because of the
proximity to UCD. Respondents who believed a majority of firms moved here felt that
this was mostly in order to reduce business costs. VC and economic development
interviews revealed that 60 percent believed LSMDI firms started in the Region. An
economic development organization, which works mainly with LSMDI companies, stated
that many of the larger relocated firms in the Sacramento Region are satellite/subsidiaries
of parent companies elsewhere. Another felt most of the relocated firms came from the
Bay Area. The general consensus of those that felt most area companies relocated gave
reasons for these moves to be the lower cost of living, lower business costs, proximity to
research and development centers (mainly UCD), access to a good labor pool, and tax
incentives.
Because a region’s skilled labor pool is an important factor for sustained economic
growth, SRRI also questioned experts about Sacramento’s LSMDI company hiring and
recruiting practices. Understanding where and why companies in the region primarily
hire their employees may give clues as to the availability of skilled labor for the LSMDI
and also may show what types of hiring links the Sacramento Region has with the Bay
Area. Sacramento companies, overwhelmingly at 74 percent, stated that they do the
majority or all of their hiring from the Sacramento Region, with some job specific
exceptions. Nearly 18 percent of these firms hired upper management, research, or other
executive positions from either the Bay Area or nationwide, while hiring the remaining
staff from within the Sacramento Region. Some reasons given for hiring upper-level
positions outside the region included that the companies were in niche markets and the
Region had little in the way of experienced management people. The remaining LSMDI
companies in the Sacramento Region, as a group, hire from all over the world. Just
below nine percent of firms hired solely from the Bay Area alone with lack of experience.
Reasons stated for the outside hiring by these companies include the lack of a critical
mass of firms to provide an adequate labor pool, lack of talent in the Region, and
inexperience. A firm in Grass Valley, which is just outside the Sacramento LSMDI
cluster, claimed that they hired from the Bay Area because Sacramento workers, although
much closer, would not commute or move to their facility—it was much easier and more
appealing to job seekers for the firm to recruit from the Bay Area instead.
At 60 percent of total responses, academic experts in LSMDI-related fields felt that
companies within the Sacramento Region hired a majority of their workforce from within
the six-county region. They cited that schools like UCD, CSUS, and several community
colleges were supplying an adequate number of skilled labor to the region to cover the
demands of local LSMDI companies. One UCD professor noted that even the Bay Area
gets the highest percentage of Lab Technicians from UCD. According to academics, the
remaining companies who recruit a majority of employees outside the Region do so more
for upper management, research, scientific, or executive positions. Many of these were
thought to be filled by the San Francisco area labor pool. Companies are thought to hire
lower level positions, such as Research Associates, locally.
VC and economic development respondents stated by a four to one margin that LSMDI
companies in the Sacramento Region recruit a majority of their workforce from a mixture
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of labor from both the San Francisco area and Sacramento. Several felt that recruiting for
higher management and niche market positions was relegated mostly to the Bay Area.
In terms of cross-regional ties between companies and schools, SRRI was able to obtain
some information through the survey process. San Francisco area ties to Sacramento’s
educational institutions seem to be either non-existent or significantly small. None of the
San Francisco area companies that SRRI spoke with noted any links to schools in the
Sacramento Region. The opposite appears to be true for Sacramento Region firms—of
responding companies in the Region, approximately 22 stated they had academic ties
with colleges, universities, or national laboratories in the greater Bay Area. The types of
linkages included the use of school research or laboratory facilities, academic advisory
services, and the use of technology. Some of the facility links which were mentioned
included UC San Francisco, Stanford, Lawrence Livermore National Laboratory, and UC
Berkeley.
Much like the Piedmont Triad in North Carolina and its ties to the Research Triangle, the
Sacramento Region has limited company ties to the Bay Area for many of the same
reasons. While the Bay Area firms are research focused, Sacramento companies have a
broad range of activities ranging from research to manufacturing with no major focus on
any one area.
Companies in the Sacramento Region appear to have very few affiliations or contacts
with San Francisco area firms as a whole. Many Sacramento companies are small and
started-up in the Region with their focus on many niche segments of the LSMDI. Most
of the companies which relocated to the Sacramento Region did so from regions other
than the Bay Area. These factors, together with the distance between the two regions,
explain the majority consensus that currently the two regions are separate clusters. Lack
of strategic planning between the regions, by economic development, government, or
business leadership, also appears to have limited the growth potential of the Sacramento
Region. Despite 61 percent of Sacramento Region company survey respondents noting
some amount of collaboration, VC, or academic ties to the Bay Area, these are small
associations and have not been seen as creating major economic growth.
Bay Area company ties to the Sacramento Region’s educational system are virtually nonexistent, except for some specific hiring of new graduates from UC Davis. Sacramento
companies have a much stronger need for ties to San Francisco area schools for use of
research and laboratory facilities as well as access to new technologies, displaying some
lack of these attributes in the Sacramento Region.
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Education Links between the Bay Area and Sacramento
The Sacramento Region has three key collegiate level educational centers with strong ties
to the Industry—UCD, CSUS, and the Region’s community college system (which, for
LSMDI, is greatly centered at American River College). By all accounts, the most
important educational institution for the outlook and continued success of the Industry in
the Sacramento Region is UCD. Not only is the school a center of research for the
Region, but it is recognized as one of the nation’s top LSMDI research institutions. In
terms of linkages between UCD and educational institutions in the San Francisco area,
there are a few positive notables. UCD professors have spoken at life science-related
seminars at Stanford University. Another connection, although not directly a LSMDI
program, is UC Discovery Grants of which UCD is a participant. Within UC Discovery
Grants, the Industry-University Cooperative Research Program (IUCRP) awards MICRO
Grants and UC Discovery Grants in five fields of science and engineering which includes
Biotechnology and Information Technology for the life sciences. UC Discovery Grants
form a three-way partnership between UC, industry sponsors, and the state. The program
includes 10 UC campuses as well as three UC managed national laboratories and an
agricultural experiment station. As of May 2004, this program was sponsored by over
160 private companies in LSMDI, a great deal of which are located in the Bay Area.
The goals of the Program in Technology and Entrepreneurship at UCD, called UC Davis
CONNECT, is to create growth in the Sacramento Region of start-up companies based on
the resources of the school. UC Davis CONNECT has a broad technology focus, but has
put a great deal of emphasis on promoting the LSMDI. The program receives a great
deal of financial and volunteer support from the private sector and has as some of its
consulting and non-profit sponsors Bay Bio, Northern California’s Bioscience
Association, as well as Fernandez & Associates, LLP, a high technology focused law
firm with a specialization in the Industry. UC Davis CONNECT also has approximately
46 member companies they try and support or that are keys to the economic success of
the Region. Although a majority of these members are based in the Sacramento Region,
MuriGenics, Inc., and Ocellus, Inc., are Bay Area members who have shown interest in
this Region. Sagres Discovery, a Davis member company, was recently purchased by
Chiron Corporation in the Bay Area.
UCD is also home to the Center for Biophotonics, Science and Techology (CBST).
Funded with $52 million over 10 years, of which $40 million is received from the
National Science Foundation (NSF), CBST brings together scientists, industries,
educators and the community to research and develop life science applications (according
to the Center’s web site). The Center brings together researchers from schools and
organizations like UC Berkeley, UC San Francisco, Lawrence Berkeley National
Laboratory, and Stanford University. CBST is also involved in the training of new
scientists and improving the scientific workforce. Some key educational partners in this
area include Mills College in Oakland, the Los Rios Community College District in the
Sacramento Region, and the Las Positas Community College District in the Bay Area.
The Center also provides a forum for LSMDI through the MedTech Industry Partners
Consortium (IPC) to “…ensure that research efforts have a pathway to
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commercialization” (based on the MedTech IPC web site). The Industry is encouraged to
actively provide input on project selection and research directions of CBST through this
forum. IPC member companies can also initiate research projects dedicated to topics of
individual interest. The Consortium’s web site states that contracts with member
companies can develop and retain proprietary information separate from IPC. Some
industry partners are located in both the San Francisco area and the Sacramento Region.
The UCD Cancer Center also has a research partnership with Lawrence Livermore
National Laboratories (LLNL) which is “…the first of its kind in the nation” (according
to the LLNL web site). Physicians and scientists are partnering to turn technology
developed for the defense industry into new cancer therapies, detection methods, and
prevention strategies. This collaboration is funded at more than $62 million from various
public and private sponsors. The Cancer Center-LLNL Integrated Cancer Research
Program is a massive cooperative cancer research effort that unites investigators from the
university’s world-class programs in veterinary medicine, comparative medicine (which
studies similarities among humans and other animal species), biological sciences,
agriculture, and engineering with the vast resources available at LLNL. The result is a
constellation of scientific expertise, focused on cancer that does not exist at other cancer
centers. Today the Cancer Center coordinates the work of more than 200 scientists from
more than a dozen scientific disciplines. All are actively engaged in cancer research at
the University of California, Davis Medical Center (UCDMC) campus in Sacramento, on
the main campus in Davis, and at LLNL in Livermore. LLNL’s web site states that about
40 of the scientists come from the Laboratory, and many of them hold faculty
appointments at UCDMC.
While CSUS has limited ties with LSMDI endeavors in the Bay Area, the school does
have some Industry planning positions with the California State University Program for
Education and Research in Biotechnology (CSUPERB) and also has received donations
from a Bay Area company for their Molecular Biology Interdisciplinary Group (MBIG).
CSUPERB’s web site describes the organization as a “…multi-campus program created
in 1987 designed to channel system-wide resources and catalyze interdisciplinary, intercampus, synergistic endeavors involving Biology and Chemistry departments as well as
Engineering, Agriculture and Computer Science. The interdisciplinary nature of
biotechnology includes areas such as bioengineering; agricultural biotechnology; human
pharmaceutical and health applications; environmental and natural resource
biotechnology; molecular ecology; marine biotechnology; and bioinformatics and
computational biology as they are applied to molecular questions. CSUPERB also
recognizes basic research in the molecular and cellular life sciences as contributing to
biotechnology.” The web site also states that CSUPERB fosters economic development,
workforce development, and competitiveness both on the state and national levels and
facilitates the training of a sufficient number of bioscience technicians and scientists.
CSUPERB is a member or occupies board positions in many LSMDI councils and
organizations including the Biotechnology Industry Organization (BIO) and the Bay Area
Biosciences Center. Of the 23 current CSU campuses throughout California, the first five
of 10 core campus facilities have been established to serve 22 CSU campuses and one of
these core facilities is linked to CSU Hayward in the Bay Area, which is part of the
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Confocal Microscope Core Facility established through funding provided by the NSF
grant awarded to CSU Stanislaus and CSU Hayward. The management of CSUPERB
operates through an Executive Director, two Associate Directors, a Director of
Workforce Development and Operations, a 20 member Strategic Planning Council, and a
Biotechnology Faculty Consensus Group with representatives from appropriate academic
and research units across the California State University system. Within this
management system, CSUS plays some limited planning and faculty participation roles.
CSUS’s Dean of Natural Sciences and Math is part of CSUPERB’s Strategic Planning
Council (SPC) and is also part of CSUPERB’s Faculty Consensus Group along with two
other CSUS professors from the Biology and Chemistry departments. MBIG at CSUS
supports faculty and students who are currently involved in molecular biology and
biochemical research. According to the Group’s web site, MBIG is establishing a facility
that enables faculty and students to share resources and knowledge while providing a
modern molecular laboratory for both research and instruction. Along with funding
provided by CSUPERB and the NSF, MBIG has also received donations from numerous
private entities in the LSMDI including Roche Molecular Systems, Inc., in the Bay Area.
Sacramento Region and San Francisco area LSMDI educational connections can also be
found at the community college level. California’s Statewide Biological Technologies
Initiative, which was started in the mid-1990s, is led by the six regional centers
throughout the state. These regional centers, by partnering with LSMDI firms, secondary
schools, universities, public agencies, and associations lay the groundwork for
comprehensive educational programs to prepare the workforce for new jobs. The
Biological Technologies Initiative facilitates and enables improved community college
effectiveness in supporting biotechnology-related economic development in California.
The Initiative’s web site states that each center has a different number of total California
Community Colleges in its region, and a lesser number that are active in biotechnology in
some way. Each center supports the advancement of biological technology businesses in
California through high-tech workforce training by means of partnerships with regional
LSMDI companies, including business incubators on some community college campuses.
The Sacramento Region is home to NVMBC which was founded in 1998 and is located
at American River Community College in the Los Rios Community College District.
According to NVMBC’s web site, its role in community and state economic growth is
constantly expanding and adjusting to meet the ever changing needs of employers and
colleges. There are over 12 community colleges in the northern regions of the state
which this center serves. Although NVMBC does not work directly with companies in
the Bay Area, the center does have some ties to their sister center in the Bay Area, as well
as with community college campuses there such as the City College of San Francisco.
Within these ties there are occasional placements of graduates from American River
College into positions with San Francisco area companies.
SRRI spoke with many faculty members and LSMDI experts from UCD, CSUS, and
American River College concerning the links that these schools may have with the San
Francisco area. This group gave a mixed reaction as to whether the two regions are, or
should be, considered separate. Over 63 percent of respondents believed that Sacramento
was a separate cluster from the Bay Area with the length of travel between the two
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regions, the most often stated reason for the separation. Half of those who believed they
were the same cluster felt that this connection was limited in manner or that the regions
should try to separate themselves from affiliation. Responses about the number and types
of actual educational connections between Sacramento and the Bay Area were also
strong. Nearly 78 percent of UCD respondents noted that the school had LSMDI ties to
the Bay Area. These links were academic, research, collaborations, and affiliated
programs. Some of the schools that UCD is linked to in the San Francisco area are UC
Berkeley, Stanford, UC San Francisco, and also LLNL. Some of these schools also
discussed job training, course offerings, and student internship collaborations. They also
share the use of laboratory facilities. It is also important to note that Bay Area firms like
Amgen and Genentech recruit some of their employees directly from UCD. Respondents
noted that CSUS has only a few research collaborations with the San Francisco area,
while NVMBC has an affiliated state office in the Bay Area which has ties to community
colleges in the region. This Bay Area office also assists, in a limited fashion, with the
placement of American River College graduates in San Francisco area companies.
UCD professors shared some critical remarks about the school’s intentions for LSMDI
collaborations with other UC schools and the university’s actual tangible commitments.
A fair amount of these collaborations are therefore informal, leaving much of the
planning portion for collaborations out of the equation. Some of the reasons for this are
thought to be the high levels of competitiveness between schools. It was inferred that
some changes in the system were necessary to take away the economic competition.
Clearly, UCD is the lead educational institution in the Sacramento Region; however, it
has not yet fostered a great many substantial links with the Bay Area. UC Discovery
Grants, which serves all of the UC system, has created some LSMDI links with the San
Francisco area simply because of the nature of the program which provides research
grants to the entire UC system. UC Davis CONNECT is a program that seeks to promote
LSMDI in the Sacramento Region. Although the program has a large number of private
sector firms that provide financial or volunteer support, or are members, very few are
from the Sam Francisco area.
UCD’s newly-created CBST has more connections to the San Francisco area as it brings
together scientists, schools, and industry members from both regions, but again these
links are limited and broad. Some university professors feel that while the school
outwardly promotes links with Bay Area schools in the life sciences, economic factors
and the competitive nature of California’s school system has left the creation of many of
its collaborations up to individual professors and researchers with little in the way of
strategic planning.
Both CSUS and the community college districts in the Sacramento Region have almost
non-existent ties to the Bay Area with many of those that do exist, created by statewide
educational initiatives that are not specifically focused on the growth of the Sacramento
Region’s LSMDI.
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Conclusion
Sacramento’s VC ties to the Bay Area are limited and have not had, or provided, great
benefits to the Region. The Bay Area has much to offer in the way of VC to the
Sacramento Region, but many believe there are better opportunities in the Bay Area for
VC firms based there. What limited amounts of investment from the Bay Area there has
been has had little affect on the Sacramento Region’s overall LSMDI economy. In the
future, should Bay Area investors become attracted to the Region, Sacramento could
benefit greatly from the vast amounts of capital available. In the meantime, VC firms in
the Sacramento Region are limited by the amount of available funds and have few ties to
the San Francisco area in which to foster investments.
LSMDI companies in the Sacramento Region have very few business ties to the Bay Area
simply because they have very little in common. Most of the firms in the Sacramento
Region were created locally and do not have personal ties to San Francisco area
companies. The Region’s LSMDI firms do seem to benefit greatly through academic ties
to LSMDI-related schools and laboratories in the Bay Area whether it is for research, use
of lab space, or gaining access to, using, or licensing technologies. This link to the Bay
Area seems to be out of necessity due to the lack of these attributes in the Sacramento
Region. It therefore seems that the Sacramento Region does benefit greatly from its
company ties to Bay Area public institutions related to LSMDI, but the Region benefits
little from business-to-business ties. The future potential in the Region for positive
LSMDI growth may lie with the academic sector and increased strategic planning
between the two regions.
Recently, UCD has created programs which promote LSMDI in the Sacramento Region,
and also hopes to enhance the links between Sacramento and the Bay Area. Currently,
these links appear weak and limited in number and may not be providing a great deal in
the way of benefits or resources for the Region for cross-regional collaborations. On the
other hand, the future potential for links in the education sector between not only Bay
Area and Sacramento schools, but also between Bay Area firms and Sacramento schools
has many promising avenues. This may be one of the bright spots in terms of ties
between the two regions, and could provide great benefits for the Sacramento Region as
technologies and ideas created from these collaborations could continue to add growth
potential to the Region, with immediate interest from Bay Area investors and businesses.
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Sacramento Region LSMDI Survey
Introduction
SRRI conducted a survey of LSMDI-related experts in the Sacramento Region in order to
gain direct insight into the local Industry and gain viewpoints from both the public and
private sectors. Through this process, SRRI interviewed various representatives of the
Region’s LSMDI and received responses from members of industry development centers
and VC firms (jointly referred to as organizations in this analysis); universities (research
center directors, professors, and administration); and company contacts. These experts
were questioned about the various aspects of the current LSMDI environment in
Sacramento as well as factors to consider for future growth. Where applicable, specific
company information was also collected in the process.
Overall, SRRI was able to obtain responses from 42 LSMDI experts in the Sacramento
Region—24 companies, 11 representatives from universities, and seven Industry-related
organizations. In addition to LSMDI representatives located within the Sacramento
Region, the survey process also solicited responses from Industry firms in areas
surrounding the Sacramento Region such as Solano and Nevada Counties. These
responses came from regions on the outskirts of Sacramento’s LSMDI cluster but were
included as some of these companies have an influence on the Region and are important
to the overall Industry.
The survey section is broken into several key distinct topic areas that provide some of the
most important consensus views on topics which SRRI felt were important areas of
discussion as it relates to Sacramento’s LSMDI. Some of these include company
histories (which help determine the origins of regional firms), industry segments
(illustrating where many of the Region’s firms focus LSMDI business interests), funding
concerns (to show regional opinions about VC and other funding), and industry outlook
(identifying private and public opinions about the Region’s future prospects). Responses
to some individual components of the survey are addressed in other sections of this
report.

Company Characteristics
Examining a company’s operational decisions and characteristics can be used to
determine if the Region is a draw for LSMDI firms and why. The majority of the
companies interviewed by SRRI stated that they had started-up in the Region, were spunoff from a local company, or are a subsidiary of another Sacramento company. All of
these companies can be seen as local companies, illustrating that recruitment of LSMDI
firms within the Region has been limited. Only three company respondents stated that
they relocated from another region (in these cases, from Los Angeles and the Bay
Area)—one company is located in Sacramento and two are just outside the six-county
Region (Grass Valley and Vacaville). One of these companies stated the reason for
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relocating to the Sacramento
area was because their founders
were originally from this
Region, while the other two
companies
moved
their
operations because of quality
of life and land availability
issues.

Re locate d from
Anothe r Re gion
13.0%

Starte d-Up in
Sacram e nto or Local
Subs idiary/Spin-Off
87.0%

For most respondents, the
primary glue that holds them in
the Region is the fact their
founders
are
already
established in the Region or they are alumni of UCD or CSUS. The proximity to UCD
was also mentioned as one of the most attractive features and influences in choosing
Sacramento as a place to start operations and remain in the Region. Firms also stated that
another major reason for staying in the Sacramento Region is because of lower costs
(land and housing), especially in relation to the Bay Area. One respondent, however, was
concerned about the rising housing costs in Sacramento, hinting that in this particular
area the Sacramento Region may be losing some competitive advantage if current
housing trends continue.
Responding companies employed between three and 400 people, with the average
company respondent employing 77 people. Most of those employees were recruited
locally and the company contacts seemed satisfied with the quality of the local labor
pool, except for senior-level positions (both research and management). Several
respondents expressed concerns about filling those positions and believed the positions
are best filled by recruiting outside Sacramento, especially from the San Francisco and
San Diego areas. They felt that the workforce in the Region’s LSMDI currently does not
have enough experience to excel in these positions at this point.
Those companies responding to the survey
performed a wide range of specific LSMDIPercent of
Industry Segment
Respondents
related activities, but, in general, most fit into
a few general categories. Most responding
Medical Devices
29.2%
Research & Development
20.8%
companies can be characterized as medical
Agricultural
16.7%
Other LSMDI-Related Manufacturing
16.7%
devices or research and development focused
Chemicals
8.3%
companies.
The range of products and
Pharmaceuticals
8.3%
services identified in the survey sample and
the
respondents
demonstrates
the
diversification of LSMDI activities in the Region without a particular niche market area.
The majority of the company respondents stated that their company had some type of
connection with another company or organization. The most common connection
mentioned was supplies, either purchasing them from a vendor or shipping a component
that will be part of a final product. Some of the supplier locations that were provided
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were international (Central America and Mexico) or across the country (Florida and
Illinois), while a few respondents mentioned local suppliers. Another common
connection was with firms or organizations involved in providing marketing services.

Local Organizations
When university and Industry organization contacts were asked about industry
associations or councils that schools or businesses use to increase contacts or promote
growth, a few organizations were identified often, such as:
•
•
•
•
•
•
•

UC Davis CONNECT
Golden Capital Network
Sacramento Area Regional Technology Association (SARTA)
Sacramento Area Commerce and Trade Organization (SACTO)
Davis Area Technology Association (DATA)
Sacramento Metropolitan Chamber of Commerce
Biotechnology Industry Organization (BIO)

These are believed to be some of the more established and respected associations for the
regional Industry; however, what is interesting is that half of the company contacts
surveyed either stated that their company did not belong to an association or they did not
know if they did. Over half of those responses stated they had no association with local
organizations. From the associations or councils mentioned, only about 20 percent of
company contacts included one of the above associations in their response. If
associations were mentioned, most were nationally based such as the Association of
Medical Diagnostic Manufacturers, American Association for Respiratory Care, and
Indoor Air Quality Council.

Industry Segments
In the survey process, SRRI felt it was as important to get educated views about the types
of Industry activity that companies, universities, and organizations believed was
prevalent in the Region and also which of these industry segments they believe has the
greatest chance to succeed in the future under the area’s current climate. The majority of
those surveyed, who felt there were particular segments that were common in
Sacramento, responded with more than one industry segment. The responses were split
between medical devices, agricultural-related, and research and development firms.
Following those firm types, manufacturing was thought to be the most common in
Sacramento. Pharmaceutical firms were rarely mentioned as being a major player in the
area. As a whole, these responses show the limited view of a niche focus in the Region
and further point to LSMDI diversity.
When questioned which segment of the Industry in Sacramento is more able to succeed,
half of the company and organization contacts either stated that there was not one
Sacramento Regional Research Institute
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segment that is more able or that they did not know of one. One reason why many of the
contacts did not feel like they could respond to the question was that they believed it was
too soon to tell as VC and other funding may increase in the future. The majority of
those that were able to identify an industry segment felt that medical devices were more
able to succeed in Sacramento. Most of the companies that responded with medical
devices were manufacturing firms, while one was a medical device company. One
reason why the medical device segment was mentioned is that this segment will have the
fastest number of spin-offs because it needs fewer FDA approvals. This means that
products are delivered to the market quicker so venture capitalists will see a quicker
return on their investments. Responses for manufacturing came in second and
agricultural came in third. Some felt that growth of the manufacturing facilities in
Vacaville (such as Genentech and Chiron) could spur more growth in the Sacramento
Region. One respondent felt that agriculture was thought to increase because companies
in this segment can more easily obtain VC and other funding. However, some of the
respondents for agricultural (plant technology) were somewhat weary of setting
expectations for this segment given its negative public image in the Region.

Regional Attributes
Survey respondents were given the
opportunity to provide their viewpoints on
Percent of
Regional Attribute
Responses
both positive and negative LSMDI-related
attributes within the Sacramento Region. This
Local Universities
53.8%
Cost of Living
30.8%
information is useful not only to assess what
Workforce
25.6%
local Industry experts feel are regional
Quality of Life
17.9%
Infrastructure
10.3%
advantage, but also to identify what is lacking
Business Costs
7.7%
compared to other LSMDI regions. Over
Commercial Real Estate
7.7%
Developable Land
5.1%
three-quarters of those surveyed felt that
Proximity to the Bay Area
5.1%
Sacramento had attributes that other regions
Funding Network
5.1%
do not have. Specific attributes mentioned
varied; however, the most common responses
related to the Region’s local universities (especially UCD and its medical and veterinary
schools); the quality of the workforce; relatively lower cost of living; and an overall good
quality of life. UCD’s reputation in the life sciences and research was seen by many
respondents as adding a high value to Sacramento. One company contact felt that the fact
that UCD is one of a few universities with both a medical and veterinary school offers
great opportunities for supporting translational research. This research would support
both diagnostic and therapeutic research and development. A multi-disciplinary research
environment, as conducted at CBST and at UCDMC, was mentioned in combination with
the local universities a few times as well. Despite the views that the Region’s workforce
is a key attribute to LSMDI, there was some concern regarding the availability of labor
for senior research and management positions in the future, which companies generally
recruit from outside the Region. Respondents generally used the Bay Area as a reference
point for living and housing costs, affecting their opinions on cost of living attributes.
Quality of life, in terms of lifestyle to raise a family, climate, recreational activities, and
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proximity to destinations such as Lake Tahoe was also mentioned as an important
locational advantage for the Sacramento Region.
Comparing the Sacramento Region attributes mentioned by respondents to those
identified as important in the case study regions analyzed in the first phase of this study
illustrates the relative strength of the Region’s LSMDI. There are common attributes that
the established and emerging case study regions share, which ultimately help them
achieve success within the LSMDI. The most common attributes that are present in those
regions are:
•
•
•
•

At least one research university in proximity
Critical mass of firms, support services, and organizations
Skilled and educated workforce
At least adequate capital funding

In addition, the case study regions generally have elements supporting the success of
LSMDI including:
•
•
•

Support and involvement of local and state government (such as with tax
incentives)
Smooth technology transfer process
Quality of life

Although the majority of respondents felt that Sacramento had elements that were
attractive to the Industry and the Region shares some of the same elements as the case
study regions, all of those respondents also felt there were key attributes that Sacramento
lacked in comparison to other competitive areas. According to respondents, the top
industry qualities which Sacramento lacks are access to capital funding and a critical
mass firms and organizations. Those who elaborated on the specific need for capital
stated that increased funding, specifically for the early stages of LSMDI companies, was
required to grow the Industry in Sacramento. Respondents felt that VC in the
Sacramento Region is generally geared toward technologies such as software and
hardware and that venture capitalists in the Region are just beginning to become more
experienced and informed about LSMDI, including its risks and needs.
Another important attribute which Sacramento lacks, according to survey respondents, is
a strong reputation in the Industry. This perception was shared by all types of
respondents (universities, organizations, and companies). Without a critical mass of
companies, it is difficult to attract more companies to Sacramento. One company contact
felt that there was limited talent to pull from (such as from other companies) in the area
because LSMDI in Sacramento is currently so small. As far as the composition of the
companies within the Region’s Industry, several respondents mentioned that a strong
presence of pharmaceutical companies (or one major one to draw more in) was lacking.
Three other issues that were highlighted in the surveys were wet lab space availability,
limited cultural aspects, and a slightly lower level of education compared to the Bay
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Area. Although Sacramento’s cultural activities have improved with the development of
venues such as the Mondavi Center for the Performing Arts, this aspect of the Region is
still viewed by some as lacking. One company contact felt that some may be hesitant to
move to the Sacramento Region because they “may prefer a cosmopolitan city.”
Although most respondents were in agreement that the research university (UCD) was a
strong attribute for Sacramento, one felt that other regions were located close to more
“key universities” such as Stanford. Another respondent felt that the “academic
environment here is not as large as Stanford.”
Survey respondents of the case study areas from the first phase of this study also
mentioned some attributes which their regions were lacking. Although these regions
have adequate amounts of VC and other funding, this will always be a challenge in the
future of the Industry. The San Francisco area respondents mentioned high business
costs and cost of living as attributes which their region is lacking. Limited wet lab space
in the Piedmont Triad was mentioned as one attribute that particular region was lacking.
When the case study regions were questioned as to what components are necessary for a
new cluster to emerge, their responses included aspects such as a research university, a
highly-skilled workforce, VC, quality of life, and local leadership and community
involvement.
According to the responses to SRRI’s survey, there is a general feeling that Sacramento
has some attributes that are very important to an emerging LSMDI cluster. These include
proximity to a research university, adequate workforce, lower cost of living, and quality
of life. In comparison to successful LSMDI clusters, Sacramento is lacking VC and
critical mass. Sacramento’s locational advantages, although well-respected, are not to the
same level of other established regions like the Bay Area.

UCD and Other Regional Universities
Education and research centers are seen by most LSMDI experts as vitally important for a
region that has hopes of becoming an established Industry cluster. Gaining opinions on
this topic from those involved in Sacramento’s LSMDI is important if only to show that
the Region has views similar to those which may be more established. SRRI also felt it
important to establish what level of contact Industry respondents may have with UCD
and other regional universities. The majority of respondents felt that the presence of
UCD has influenced and will affect the Industry’s success to a high degree. The
proximity to a research university was the most-mentioned attribute identified in the
survey of the established and emerging case study regions conducted in the first phase of
this study. UCD’s research and education has gained a high level of respect in its local
area as well as on a national basis. Further details on UCD’s and UCDMC’s impact on
the Sacramento Region is addressed in other sections of this report.
The majority of all contact types responded that they had an affiliation with a university,
some local and some in other locations. Most of these affiliations were with UCD and
UCDMC, but other universities mentioned were CSUS; UC Berkeley; University of
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Nevada, Reno; UC Los Angeles; Stanford; UC San Francisco; and University of the
Pacific. Affiliations with universities are primarily related to licensing, research, and
recruiting arrangements.

Funding Concerns
As funding has long been a key to the success of established and emerging LSMDI
clusters, gaining some input from all expert areas about the availability and level of
investment capital can help in determining how the region compares to others and what
level of interest investors may have in what the Region has to offer. The majority of
respondents felt that VC was an area in which the Sacramento Region is lacking. When
questioned as to the level of difficulty in obtaining VC or other funding in comparison to
other regions, the response was slightly mixed. Overall, the majority of total
interviewees (development center, venture capitalist firm, university, and company
contacts) felt that funding in Sacramento was “moderately more difficult.” For
organization and university contacts, most respondents also agreed that the difficulty was
moderately more. There was an equal split between “much more difficult” and “same
level of funding difficulty” for company contacts. A few respondents felt that venture
capitalists (which are located primarily in the Bay Area) do not want to travel to locations
outside their respective cluster. Alternatively, one organization contact felt “the right
management team and intellectual property will get funded, and those who don’t get
funding shouldn’t blame geography.” One professor believed that “people in Sacramento
have $10 million ideas, when people in the Bay are looking for $100 million projects.”
There are also some links between the Sacramento Region and the San Francisco area in
regards to VC funding, and further details regarding this link are provided in other
sections of this report.

Government Participation
The first phase of this study illustrated that emerging or relatively young case study
regions in the Industry seemed to display heavy government influence in the promotion
and planning of the region’s Industry. Consensus opinions in these case studies was that
proactive government leadership in giving the region advantages in business climate and
friendliness was essential for the success of LSMDI. SRRI felt it was important to
establish whether or not Industry experts in the Sacramento Region have similar views
about local government and whether they believed local government is as dedicated or
involved in LSMDI as it should be.
The survey showed that there may be a lower level of government participation in the
Sacramento Region compared to other areas—the majority of respondents felt that there
were some steps government could take to increase the success of the LSMDI and
academic research in the Region. These steps included funding assistance, providing tax
incentives, reducing business costs, reducing regulations, and marketing the Region. In
regards to funding assistance, one suggestion was to pool current funding into one
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centrally-managed account. Another was to “provide state funds for investment firms
raising funds which will invest in early stage regional life science firms.”
Providing tax incentives and reducing business costs (especially land and workers’
compensation) were two major objectives that respondents felt government should focus
on. Tax breaks on research and development, as well as incentives to attract companies
to the area were also mentioned as suggestions. Two respondents were very satisfied
with the City of West Sacramento’s accommodating nature to business—one stated that
the city’s tax structure is beneficial for employers.
Many respondents felt that the government could facilitate business start-ups and ongoing
business management by reducing bureaucracy in regulations and easing permitting. A
shared sentiment was that the amount of paperwork necessary due to regulations hampers
start-ups. One-stop permitting would greatly assist companies in the Industry. One
respondent elaborated on this point stating that permitting is not linked between the
municipality, county, and state entities. Not having permit applications online slows
down the process even more. One contact stated that his company had difficulty in
obtaining county permits for the installation of new equipment—they believed the system
was not user-friendly.
One last area that was viewed as important by all respondents was the need for
government to facilitate marketing of the Sacramento Region to actively attract LSMDI
companies to the Region. Many interviewees felt that Sacramento’s attributes are not
widely-known to outside companies (including some companies within the Region).
Respondents believed that UCD and UCDMC, specifically, should be marketed and
made more accessible to start-ups. Some felt that encouraging public support, which
could be partially accomplished through promotion of the Region’s Industry, was
important to LSMDI as well.

Level of Satisfaction among Local Businesses
The level of business satisfaction among LSMDI firms in the Sacramento Region can
indicate whether the Region is providing an atmosphere which promotes success. In the
survey process, SRRI attempted to gauge not only the level of satisfaction, but also the
main reasons for the overall level of satisfaction. The views expressed, on a variety of
questions in the survey, provide a basis for assessing the general level of satisfactions.
The majority of the company contacts interviewed felt that the Sacramento Region had
attributes to offer that other LSMDI clusters do not have. The respondents generally
placed UCD as the most important regional attribute. Firms were also generally satisfied
with graduates from the local universities, which comprise much of the LSMDI
workforce in the Region. The satisfaction of this workforce is based on the current needs
of these firms—generally, the workforce is meeting the needs of entry-level positions.
Some concern was expressed regarding the availability of labor for upper management
and senior research positions. Firms that expressed concern will be focusing on
recruiting outside the Region (Bay Area and San Diego) for these high-level positions.
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As the local Industry develops, the skill level of the workforce will need to develop as
well to constantly meet the requirements of the local LSMDI companies. Viewing
responses from a location-perspective, two company contacts commended the City of
West Sacramento’s efforts in helping the establishment of their companies. They were
very satisfied with their experience of working with the City.
Companies are also generally pleased with the lifestyle that the Sacramento Region
offers. Lower housing costs and overall cost of living, in addition to an enjoyable quality
of life ranked rather high in responses as well. These attributes are important to attract
and retain employees and their families.
Views on business satisfaction are also affected by what respondents view as the
Region’s lacking attributes—the lack of VC and other funding, as well as very limited
reputation as a LSMDI cluster with no critical mass of firms and organizations. As
mentioned above, company responses regarding the availability of funding in Sacramento
are split between “much more difficult” and “same level of difficulty.” With such a
strong feeling that funding is rather difficult to attain in Sacramento, firms will be
reluctant to start-up in the Region. This would also affect the development of firms in the
Region that would lead to a critical mass. Company respondents were very dissatisfied
with Sacramento’s reputation as a LSMDI cluster and its lack of critical mass.
Companies benefit from critical mass in various ways, including attracting a highlyskilled and educated workforce. These two factors must be addressed to improve
company leaders’ opinions of the Sacramento Region for development of LSMDI.
Respondents to SRRI’s survey did agree by a large majority that the Region’s Industry is
smaller than it could be. This shows that they feel that the area has some potential for
development of LSMDI. Company respondents also generally felt that growth of their
particular industry segment was moderate. Only two felt growth was stagnant and two
felt it was declining. The reasons for growth below the moderate level was generally due
to economic conditions for their segment, not due to locational issues. Moderate growth
generally falls in the average for the overall industry. Overall, respondents implied that
the Region’s potential for LSMDI growth is at a satisfactory level.

Industry Outlook
The opinions held by experts within any industry are important in determining what, if
any, future an industry may have in a region. After covering the many topics ranging
from company histories, company attributes, regional attributes, regional education,
government involvement, and business satisfaction, SRRI felt that respondents were in a
frame of mind to make some fairly unbiased judgments about the future possibilities of
LSMDI in the Region. The goal for the outlook section is to determine if respondents
believe the Industry is over or underachieving in the Region and what factors may be key
over the next five to 10 years for creating strong growth.
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Most respondents felt that the Sacramento Region’s LSMDI is currently smaller than it
could be. One program director felt that the limited size of the Region’s Industry was
primarily due to the statewide economic slowdown. A venture capitalist thought that
Sacramento was in the very early stages of development in the Industry, but that it will
gain momentum in the future. A few company contacts felt that given the make-up of the
population, the Region’s LSMDI is about the size it should be expected to be.
When
companies
were
Grow th in Sacramento's LSMDI has been...
questioned about the growth
of their company’s industry
segment
within
the Rapid or Significant
19.0%
Sacramento Region, most
responded that it was
57.1%
M ode rate
moderate. The two main
reasons given why growth
14.3%
Stagnant
was relatively moderate or
low was that it takes a while
9.5%
De clining
to get products to the market
0%
10%
20%
30%
40%
50%
60%
or consumer demand for their
products was greater outside
of Sacramento. Responses of
stagnant or declining growth were provided by firms in most responding industry
segments; therefore, this growth rate is not just affecting one area. When organizations
were asked about their opinion about the same topic, a few responded that it was due to a
lack of capital or desire to invest in the Region’s LSMDI. Rapid growth was mainly
attributed to a high level of consumer demand, both within and outside the Sacramento
Region. Two of those responses stating growth for their segment was rapid were from
companies (one agricultural and one research and development) whose representatives
stated they were in a niche market. This gives those companies an edge against the
competition in the Industry.
Several factors are important for industry segments to grow over the next five to 10 years.
A wide range of answers from all contacts were given for this question, but the majority
of all contact types stated that increased VC availability was very important. Increased
levels of research and development closely followed in level of importance. One area
where there was a difference in opinion as to priority level was in the quality and
availability of the local workforce. Company and organization contacts mentioned this
more often as an essential factor for growth than university contacts. A company contact
stated that the level of qualification for high-level management is low in this area. This is
a similar sentiment as has been expressed above in company recruitment considerations.
Overall, company responses categorized by industry segment and location showed no
specific trend between categories in factors that were important over the next five to 10
years. VC and availability of workforce are seen as the most important factors, roughly
equally spread among the categories.
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Conclusion
According to the combined consensus statements and opinions, the Sacramento Region
has a private industry history of developing new LSMDI firms based on a wide variety of
ideas and research coming from UCD. Many of these firms have some contact with
others only when applied to completing their final product or service, and few in the
Region rely on Industry associations to promote or expand their business. Many
respondents felt that regional attributes competed with other LSMDI clusters containing
similar fundamental attributes including a research university and relatively low business
costs. Respondents felt the Region was lacking in some key aspects such as VC funding
and a higher-level workforce. In general, experts within LSMDI felt that the Region is
underdeveloped for many of the reasons above, and has room to grow.
In general, most responses to questions in SRRI’s survey were consistent among the
different contact types. From reviewing the aggregated survey responses, it also appears
that there may be lack of communication between various parties that should interact
within the Region’s LSMDI. It seems that many of these companies would benefit from
more interaction with UCD and the various local organizations.
Some of the key findings of this survey are summarized below:
•
•

•
•
•
•
•
•
•

•

The need for funding, whether from venture capitalists, banks, or governmentassisted, is a major priority for all.
The government can assist to promote Sacramento’s Industry in various ways:
offer incentives to attract new LSMDI companies; reduce regulations and
streamline the permit process; and coordinate a marketing effort to showcase
Sacramento’s attributes to outside regions.
Many felt that medical devices companies are most poised for growth in
Sacramento.
UCD, UCDMC, lower housing costs, and a high quality of life are the strongest
locational advantages that the Sacramento Region possesses.
Critical mass and capital funding are key industry success attributes that
Sacramento is lacking.
Sacramento and the Bay Area are generally viewed as separate clusters, although
arguments for both opinions were offered.
UCD and UCDMC will affect the Region’s success in the LSMDI to a high
degree.
The majority of firms started-up in the Region, primarily because the company’s
founders were originally from the Region or affiliated with UCD.
The majority of employees in Sacramento’s LSMDI firms were recruited locally.
Company contacts expressed some concern about recruiting higher-level positions
(research and senior management) locally—currently, these positions may need to
be recruited from the Bay Area or San Diego.
Company contacts expressed an overall satisfaction of conducting their business
in the area—the local workforce, cost of living, and quality of life are meeting
their current needs.
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Company contacts are concerned about the lack of funding and critical mass in
the Sacramento Region which will ultimately affect the overall development of
the Industry in the Region.
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Regional Attributes
Introduction
A region’s fundamental attributes can play a large role in determining not only what
industry path it will, or should, follow, but they also play a role in determining the
capability a region may have in sustaining and increasing long-term growth within an
industry. There is consensus among Industry experts regarding the key regional
attributes necessary for Industry success throughout the product life cycle. In the first
phase of this study, these attributes were broken-down into three distinct categories that a
region can measure itself against. While few regions contain all the key attributes, some
established regions can provide many of the most essential elements and some of the
nation’s emerging regions are beginning to present a strong mixture. Comparing what
the Sacramento Region has to both mature and developing clusters and its fundamental
characteristics provides insight into what Sacramento’s current strengths and weaknesses
are specifically related to LSMDI.

Key LSMDI Attributes
Findings from the first phase of the study revealed that there are a set of key regional
attributes for the current and restructuring LSMDI. Each attribute is necessary, but not
sufficient, to foster growth and development within the Industry. The ability to attract
and maintain LSMDI firms depends on the presence of the general attributes (important
for any region’s ability to attract business and investment) along with a combination of
essential and sustaining attributes. An ideal environment for the Industry would have all
elements in the list of essential, sustaining, and general attributes; however, even the core
regions such as San Francisco and Boston do not possess all elements. Depending on the
firms and specific activities, some essential and sustaining attributes may be more
important than the others.
Examining the Sacramento Region in the context of the key attributes shows that most of
the key attributes are still developing in the Region. While the Region possesses the
foundation to further develop many of the attributes, they are not currently completely
present. Figure 16 highlights the key attributes and identifies the status of the
Sacramento Region in relation to each attribute.
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FIGURE 16
SACRAMENTO REGION’S STATUS IN
KEY REGIONAL LSMDI ATTRIBUTES
Attribute
Essential Attributes
Highly skilled local labor market
Continuous access to capital
High-technology industry foundation
Medical school/teaching hospital
Research universities

Present

Absent

X
X
X
X
X

Sustaining Attributes
Available specialized facilities
Company leadership
Entrepreneurial environment
Linked suppliers of goods and services
Stand-alone research institutions
Supportive regulatory environment
Technology incubators/transfer
General Attributes
Business costs
Infrastructure
Quality of life
Strong business climate

Developing

X
X
X
X
X
X
X

X
X
X
X

Sacramento Regional Research Institute, July 2004

The Sacramento Region contains two important essential attributes—a strong research
university and its associated medical school (UCD and UCDMC). However, the
remainder of the essential attributes are either developing or absent. The Region is
specialized in some important highly-skilled occupational categories; however, there are
many areas of underspecialization and the educational attainment levels are somewhat
low. There are strategic LSMDI-related educational and training programs developing
and gaining momentum in the Region that are supporting the strength of UCD’s
programs. Additionally, the Sacramento Region has some large high-technology
companies such as Hewlett-Packard and Intel; however, the foundation in the Region is
not as strong as other established LSMDI areas where there is a wide variety of firm sizes
taking part in all phases of the product life cycle. Most of the high-technology
experience arrived in the Region in the “second wave” of California’s high-technology
boom where key innovations were made in other areas and the Region’s firms primarily
participated in activities further along the product life cycle. While the Region’s firms
have become more prominent, there is only restricted specialization in high-technology
industries and a limited number of small and medium high-technology firms. Further, in
its current state, the Sacramento Region lacks truly continuous access to capital necessary
for the growth and development of LSMDI firms, especially in the early stages of the
product life cycle. Major investors view the risks as higher in the Sacramento Region
compared to other established regions.

Sacramento Regional Research Institute

58

REGIONAL ATTRIBUTES
Most of the sustaining attributes in the Sacramento Region are still developing. If more
LSMDI firms establish themselves in the Region and elements of the essential attributes
are strengthened, many of the sustaining attributes may manifest themselves. The Region
has a few key LSMDI companies such as Affymetrix, Dade Behring, and Volcano
Therapeutics that can provide examples of successful LSMDI companies, but the Region
does not have the level of company leadership evident in other established regions at a
level that will aid in developing the Industry further. In addition, the entrepreneurial
environment necessary to see a sustaining level of start-ups and spin-offs in the Region is
not yet evident. Further, linked suppliers of goods and services are available to support
the current LSMDI and other industries in the Region, but like other elements, the scope
and level of firms are not at the same degree seen in established LSMDI regions. The
regulatory environment throughout the state as well as the Sacramento Region has
faltered in relation to LSMDI, offering limited incentives and strong support for the
Industry. Moreover, while there is limited infrastructure related to technology incubators
and transfer, UCD and other developments and organizations are enhancing their
technology transfer capabilities. Currently, LSMDI in the Region faces virtually no
existing specialized facilities and lacks small and medium stand-alone research
institutions. These two elements are helpful in sustaining LSMDI by supporting the
infrastructure and innovation needs that currently exist in the Industry.
The strength of the Sacramento Region’s competitive advantage both within the state and
in the western United States provides a strong foundation for most of the general
attributes. During the most recent national and statewide recession, the Region
maintained a relatively stable economy. While cost factors continue to rise throughout
the state, the Region has also maintained a relatively competitive business cost
environment. Additionally, the Sacramento Region offers infrastructure and quality of
life elements that are attractive to a wide range of businesses. The overall business
climate is the only general attribute in the Region that is developing primarily due to the
state’s climate that has just recently begun to shake its unfriendly perception. The
strength of the business climate, specifically in the Sacramento Region, is stronger, but
the limited incentives and rising costs along with the perception of the overall state leave
room for improvement.
Overall, LSMDI in the Sacramento Region faces an environment where about half of the
key regional attributes are still developing. The strongest elements of the Region are its
research university and medical school along with the general business costs,
infrastructure, and quality of life. Nevertheless, the Region is missing some important
elements such as access to capital, specialized facilities, and a greater scope and amount
of research institutions. Pushing forward development of many of the key regional
attributes may be critical to the continued growth and success of the Industry in the
Sacramento Region.
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Regional Balance
Regions with locational advantages in both resource infrastructure and operational
sustainability have an edge in both the current and future elements of LSMDI. In a study
conducted by A.T. Kearney, Inc., about 40 industry companies were surveyed to rank
various industry factors. Responses were then aggregated under two different categories,
resource infrastructure and operational sustainability, to determine where regions are
located in regards to those categories. Resource infrastructure relates to the people and
institutions that are required to conduct business, while operational sustainability relates
primarily to production issues, such as costs and land availability. Elements such as
quality of local research, accessibility to financing, quality of labor, and infrastructure are
all integral parts of resource infrastructure. Operational sustainability includes aspects
such as land and facility availability, incentives and permitting, regulatory structures, and
general business costs. Generally, younger firms place a higher priority on resource
infrastructure while mature firms rate operational sustainability higher.
Regions that do well in both categories will clearly have an advantage in attracting,
growing, and maintaining LSMDI firms. If a region does better in one category than
another, it may lose firms to other regions as they mature or the region may not grow
because of a lack of newly-established firms. The survey found that many LSMDI
regions are unbalanced—focusing more on either resource infrastructure or operational
sustainability. For instance, some of the core LSMDI regions such as San Francisco and
Boston emphasized resource infrastructure significantly more than operational
sustainability, while the Research Triangle and Austin focused more on operational
sustainability than resource infrastructure. No region met the ideal balance between
categories (high levels of both resource infrastructure and operational sustainability);
however, out of the regions surveyed, San Diego was the closest to a balanced region
with mid-level rankings for both categories. The results point to the concept that younger
firms focusing on activities early in the product life cycle may be drawn to the core
LSMDI regions due to the resource infrastructure. As companies mature and have moved
into activities later in the product life cycle, they may be more attracted to established
areas that offer operational sustainability. The authors concluded that “Boston and San
Francisco appeal to young companies, but don’t suit maturing ones… [while] the
Research Triangle and Austin have the opposite problem” (Devol 89).
While the survey did not include the Sacramento Region, considering the various factors
that make-up resource infrastructure and operational sustainability, it appears that the
Region may be fairly balanced. Currently, it looks as if the Region does not have a
specific focus in one area. Unlike San Diego, the Sacramento Region seems balanced at
a fairly low level of each element. The Region may be able to support both young and
mature LSMDI firms, but not at levels seen in other established, somewhat balanced
regions. Factors such as limited accessibility to funding and minimal tax incentives may
overshadow aspects such as local research and quality of life.
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Sacramento Region Fundamental Characteristics
Currently, the Sacramento Region contains various characteristics that may be important
to attracting LSMDI business and investment into the Region and fostering the current
state of the Industry (in addition to the educational attributes, locational advantages, and
firms discussed in other sections of this report). Characteristics that are most applicable
to LSMDI include education, funding, research laboratories and facilities, industry
organizations, and incentives. These characteristics are complimented by the other
general economic development attributes the Region offers such as other support
organizations, quality of life, utilities, infrastructure, and other incentives. The following
briefly describes some of the fundamental characteristics of the Sacramento Region
related to LSMDI.
•

•

•

Education
o Strong research university with associated veterinary and medical
schools—UCD and UCDMC.
o Large state university campus—CSUS.
o Highly-regarded community college system—Los Rios Community
College District (including American River College’s NVMBC, Sierra
Joint Community College District, and Yuba Community College District.
o Programs emphasizing science education in grades K-14 in coordination
primarily with UCD and the participating schools.
o Proximity to other educational institutions including Stanford University,
UC Berkeley, and UC San Francisco.
Funding
o National Institutes of Health (NIH) funding—UCD received about $103
million in research grants from NIH and ranked number 47 in the nation
for total funding/awards ($110 million) in 2002.
o National Science Foundation (NSF) grants—UCD ranks number 17
among other universities nationwide in total research funding: this
amounts to around $400 million. An example of one program that is
funded through a grant by NSF is the Bioinformatics Grant for
Community College Teachers which is a joint project between American
River College and UCD.
o Genentech Foundation for Biomedical Sciences—the company donated a
portion of its total $1 million grant to UCD’s Center for Engineering
Plants for Resistance Against Pathogens. The campus is one of 23
education institutes that have received a portion of this grant.
Research Laboratories and Facilities
o McClellan Technology Incubator (MTI)—with over 28,000 square feet of
Class A commercial office space, MTI accommodates up to 27 offices
ranging from 170 square feet to over 1,000 square feet. MTI is a 501(c)(3)
non-profit organization and is located on the former McClellan Air Force
Base. It was established to assist emerging businesses in the technology
sector. The incubator will have three wet labs and offices, each 1,000
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o

o
o

o

o

o

o

square feet, completed by early September 2004. An additional 24,000
square feet for wet lab and/or office use is available upon demand.
Davis Research Park—a total of 38 acres in Davis has been allocated for
use as a research park. The park will house such tenants as the Bay-Delta
Science Consortium and the US Forest Service Southwest Research
Station, both agencies having collaborative research relationships with
UCD.
Technology Development Center—the Center is located in West
Sacramento and has 1,500 square feet of wet/dry lab space as well as small
offices and warehouse space.
Center for Biophotonics Science and Technology (CBST)—the Center is
the only organization in the nation funded by NSF that is devoted to the
study of light and radiant energy in biology and medicine. Biophotonics is
a growing field within the Industry. The new center will be built next to
the UCDMC. Around 100 researchers from UCD, Lawrence Livermore
National Laboratory, UC Berkeley, UC San Francisco, Alabama A&M
University, Stanford University, University of Texas at San Antonio,
Hampton University, and Fisk University jointly work on research projects
with CBST. The Center will focus on collaborating with the Industry to
accelerate the development of this technology and have medical devices
accessible to healthcare providers. It is also partnering with various
colleges and grades K-12 to enrich education in this field.
Center for Genomics at UCD—the Center’s research focus will be on the
phenotypic consequences of genetic variation. Specific research areas
include protein structure-function relationships, cellular physiology,
population genetics and bioinformatics. Ten wet lab scientists and seven
bioinformaticists are the primary faculty of the Center. This faculty will
include both wet lab and bioinformatics components to their research
programs.
Center for Engineering Plants for Resistance Against Pathogens
(CEPRAP)—the Center provides training in the field of plant
transformation to local schools and professionals through summer
workshops. Local high school biology teachers are also given the
opportunity to increase their level of education in this field with the
assistance of this Center. CEPRAP has also initiated a science kit loan
program to local schools through grant funding from the Genentech
Foundation for Biomedical Sciences.
UCD School of Medicine Office of Research—the School’s faculty
specializes in applied research of cancer biology, vascular biology, genetic
diseases and functional genomics, health services, infectious diseases,
neuroscience, nutrition, telemedicine, and vision science. The faculty
collaborates with various centers and departments within the UC Davis
campus. Over 350 research studies are currently in progress.
UCD Medical Investigation of Neurodevelopmental Disorders (MIND)
Institute—the Institute is committed to treating and finding cures for
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o

o

o

o

o

o

neurodevelopmental disorders, such as autism and autism spectrum
disorders, fragile X syndrome, and other developmental disorders.
UCD Cancer Center—the Center’s research falls into three categories
including basic science investigation, translational research, and clinical
research. Basic scientists explore underlying biological mechanisms
within cells that promote formations of cancer, tumor growth and
dissemination to distant parts of the body (metastases) and anti-cancer
responses to therapeutic agents such as drugs or radiation. Translational
scientists utilize basic science discoveries to develop new preventative or
therapeutic approaches. Clinical investigators build upon the work of
basic and translational scientists in evaluating cancer therapies (especially
through clinical trials). They also transfer techniques developed in other
fields of medicine to cancer care such as minimally-invasive surgery, seek
to understand cancer biology and examine patient care issues such as
cancer-related behavior, cancer economics and cancer prevention and
palliation.
UCD Center for Neuroscience—research at the Center is focused on
neuroscience with emphases ranging from cellular and molecular
neurobiology through systems and developmental neuroscience to studies
of human perception, attention, memory, language, and the nature of
consciousness, all with the goal to develop improved methods to treat
brain injury and disease. The Center boasts the involvement of faculty
members, students, and collaborators from 13 academic departments and
areas.
Fruit and Nut Research and Information Center—according to the
Center’s web site, its mission is “to aid coordination and dissemination of
University
of
California
(UC)
research-based
information,
accomplishments, and statewide research and extension activities related
to fruit and nut crops.” The Center also coordinates conferences and
training sessions that further this mission.
CAES Genomics Facility (CGF)—the Facility provides UCD researchers
with genomics technologies such as low-cost DNA sequencing, robotics
instrumentation for liquid handling, colony picking and sample
preparation. It also administers computer hardware and software
resources for use in sequence interpretation and related data analyses.
Postharvest Biology and Technology Program—the Program’s goals are to
improve the quality and value of horticultural crops available to the
consumer; reduce post-harvest losses and improve marketing efficiency;
and solve problems in handling fruits, vegetables and ornamentals to
maintain their quality and safety. The Program conducts courses and
workshops, as well as meetings with the Industry and consultations to
accomplish these goals.
Veterinary Genetics Laboratory—the Laboratory’s primary focus areas
include major parentage tests, animal forensics, and equine genetic
research. The Laboratory developed the small-scale animal forensics
service program in the mid-1990s and has continued to expand to provide
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•

services in high profile criminal cases, both nationally and internationally.
It is also a leader in equine genetic research and, more recently, in the
international equine gene map project.
o California Institute of Food and Agricultural Research (CIFAR)—the
Institute was established in 1991 by the UCD College of Agricultural and
Environmental Science. CIFAR serves as a liaison between the College
and the Industry and provides assistance to improve industry and
government access to leading-edge technology developed on campus. The
Institute has access to expertise leading to new products, new product
uses, advanced processing technologies, automation and analysis,
microbial resources, and biotechnology.
o Molecular Biology Interdisciplinary Group (MBIG)—the Group’s faculty
and students share resources and knowledge while providing a modern
molecular laboratory for both research and instruction. MBIG seeks to
“maximize the use of resources, create a cooperative environment for the
production of high quality scientific research, and establish a space for
students to master a variety of contemporary molecular biological
techniques.”
o Proximity to federal research labs including Lawrence Livermore, Sandia
Livermore, Lawrence Berkeley.
Industry Assistance Organizations
o UC Davis CONNECT—the organization “focuses the existing resources
of the University of California and the business community on the
development of new business ventures in the Capital Region.” Programs
administered by the organization help their members connect with UCD
resources and gain access to venture capitalists and angel investors in the
Sacramento Region. They have three programs in which their members
can participate:
 Informational sessions which include various industry-related
lectures.
 SpringBoard provides customized, one-on-one mentoring to
support Sacramento Region technology start-up companies to
establish a firm foundation for operational and financial success.
 UC Davis Extension Entrepreneur Development Series which is a
new collaboration between the organization and the Business
Department at UCD Extension which provides start-up and
emerging technology companies and their executives with
educational seminars, courses, and programs to address
fundamental entrepreneurial business needs.
o Sacramento Area Regional Technology Alliance (SARTA)—the Alliance
is a technology-focused 501(c)(3) corporation established in 2001. Its
mission is to support development-stage technology firms by offering both
start-up resources and services. The organization is based on a publicprivate partnership founded by the Golden Capital Network (a networking,
training and consulting organization whose activities include facilitating a
premier venture capital conference series, investor networking,
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•

•

entrepreneur coaching and mentoring), the Sacramento Metropolitan
Chamber of Commerce, and UC Davis CONNECT. SARTA offers
programs and services in three areas, including:
 Knowledge/Mentorship—intended to provide entrepreneurial
training, education, and high level hands-on mentoring to address
management,
recruitment,
technical,
financial
and
business challenges.
 Funding—aimed at identifying sources and providing access to
capital for the growth or expansion of technology-based businesses
with innovative products.
 Networking—provided to offer opportunities to connect with
regional business leaders and affiliate with key groups including
service providers, investors, facility operators, and complementary
businesses.
o Sacramento Training and Response Team (START)—through Sacramento
Employment and Training Agency (SETA), START assists companies in
providing labor market information, recruiting qualified employees, and
distributing job openings to over 100 facilities.
o Business Environmental Resource Center (BERC)—the Center helps
companies obtain the appropriate environmental permits as well as
implement pollution prevention programs which can ultimately reduce
regulation compliance costs.
LSMDI Support
o Law firms specializing in LSMDI including Weintraub Genslea Chediak
Sproul; Gray Cary Ware & Freidenrich; and Morrison & Foerster LLP.
o Capital investment firms and organizations specializing in LSMDI or
other high-technology such as Capital Valley Ventures, Davis Bioscience
Group, DFJ Frontier, Sacramento Angels, Akers Capital, and American
River Ventures.
Incentives
o Local Agency Military Base Recovery Area (LAMBRA)—According to
the state Commerce and Economic Development Program’s web site, “In
1993 the state established the Local Agency Military Base Recovery Area
(LAMBRA) program to help communities reduce the adverse economic
impact of military base closures, to assist in revitalizing these facilities,
and to restore them to their role of economic centers for communities
throughout California. The LAMBRA program assists these communities
by providing investment incentives for businesses to locate and expand on
the base facilities. These investment incentives are similar to those offered
in California's Enterprise Zone Program. The incentives include state tax
credits, streamlining of regulatory and permitting processes, and local
business incentives. Up to 100% Net Operating Loss (NOL) carryforward. NOL may be carried forward 15 years. Firms can earn $31,544
or more in state tax credits for each qualified employee hired up to $2
million per year with a few provisions. Corporations can earn sales tax
credits on purchases of $20 million per year of qualified machinery and
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machinery parts. Up-front expensing of certain depreciable property, up
to $40,000 annually. Unused tax credits can be applied to future tax years,
stretching out the benefit of the initial investment” (Commerce and
Economic Development Program).
o Enterprise Zones (EZ)—The Sacramento Region has five EZs including
Florin Perkins, Northgate/Norwood, Army Depot, West Sacramento, and
Yuba/Sutter. The state Commerce and Economic Development Program’s
web site states that “the Enterprise Zone Program targets economically
distressed areas throughout California. Special state and local incentives
encourage business investment and promote the creation of new jobs. The
purpose of the program is to provide tax incentives to businesses and
allow private sector market forces to revive the local economy. Enterprise
Zone companies are eligible for substantial tax credits and benefits
including:
 Up to 100% Net Operating Loss (NOL) carry-forward. NOL may
be carried forward 15 years (suspended for tax years 2002 and
2003);
 Firms can earn $31,544 or more in state tax credits for each
qualified employee hired;
 Corporations can earn sales tax credits on purchases of $20 million
per year of qualified machinery and machinery parts;
 Up-front expensing of certain depreciable property. Lenders to
Zone businesses may receive a net interest deduction;
 Unused tax credits can be applied to future tax years, stretching out
the benefit of the initial investment;
 Enterprise Zone companies can earn preference points on state
contracts.”
Another indirect fundamental attribute of the Sacramento Region is its home state. On a
national comparative basis, California has the most number of LSMDI firms along with
relatively high levels of activity in VC, business angels, Regional Technology Alliances,
and the Industry investment arm of the California Public Employee Retirement System.
The state is a prime location for LSMDI activity, funding, and new science and
technology development and production. Metropolitan areas in the state are inherently in
close proximity to large markets and the LSMDI regions are near some of the key
national Industry regions. Being in California, the Sacramento Region has a greater
connection to these elements than other competitive regions nationally and
internationally.
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UCD and UCDMC
Most established LSMDI regions have at least one strong research university as a key
player within the Industry. The UC system is often cited as a key means to knowledge
generation in the state. Developments within the system create ownership rights over
knowledge; highly qualified labor for knowledge intensive sectors; spill-over of
knowledge from public research to private firms; and a regional linkage to high quality
fundamental science. All of these aspects are important to LSMDI success, especially in
the early parts of the product life cycle. The UC system has been noted as a driver of the
commercial success of LSMDI. The system’s Critical Linkages Project showed that one
in three national LSMDI firms is located within 35 miles of a UC campus; 85 percent of
California LSMDI firms employ UC alumni with graduate degrees; and one in four
Industry firms in the state were started by UC scientists (Mothe & Niosi 121). Campuses
within the UC system provide critical elements necessary for LSMDI growth such as
scientific leadership, workforce, scientific research, and technology transfer. UCD and
UCDMC are nationally-renowned in their life sciences programs and the research that is
conducted at both institutions. These institutions play an important role (and potentially
larger role) in the development and further growth of LSMDI in the Sacramento Region.
From the surveys conducted by SRRI and various resources and literature reviewed, it is
obvious that UCD and its associated medical school impact the local LSMDI to a large
extent. The university is home to one of the leading schools of agriculture in the world
and veterinary and medical schools in the nation. These schools all conduct major
research applicable to the Industry.
UCD and UCDMC serve as a resource to Industry companies as well. UCD and
UCDMC assist the Industry through efforts within their various life sciences programs,
research collaboration, research facilities, technology transfer offices, and the Big Bang!
competition. Many companies in the area benefit from these resources and believe UCD
and UCDMC are invaluable assets to the Sacramento Region, but whether the institutions
are fulfilling their potential in the form of assistance to the local industry is a question
posed by many respondents in the surveys of local LSMDI firms and experts conducted
by SRRI.
Programs and Research Collaboration
The knowledge and specializations of the faculty and departments at UCD and UCDMC
are well-respected not only within the Industry in the Sacramento Region, but in the
nation as well. In 2002, the university had a total enrollment of 29,087 and in the 200203 academic year it conferred 1,991 Industry-related degrees in disciplines such as
biology, chemistry, agriculture, and engineering. In order for LSMDI in Sacramento to
benefit from the knowledge generated from both UCD and UCDMC, forums for Industry
leaders and university representatives to share their knowledge must be made a priority.
Communication between the parties is vital to the growth of the Industry. One program
in which UCD is making progress in facilitating this type of communication is through
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the UCD Biotechnology Program. In fact, this is one of the program’s key missions. The
program facilitates research collaborations between the university and the Industry as
well as internships which will provide students hands-on experience in the Industry. It
also co-sponsors continuing education programs related to the field of life sciences.
Interaction between the Industry and the university is encouraged through weekly
seminars with presentations by Industry representatives and faculty about current life
sciences research and development.
Local Industry businesses also support UCD by participating in the programs and
seminars as well as by offering internship opportunities. They also donate equipment to
the university and provide current Industry information to the faculty that will ultimately
improve the level and relevance of instruction meeting today’s business needs.
Research Facilities
As discussed in other areas of this report, UCD and UCDMC have various centers and
facilities each focusing on different areas of research in the life sciences. UCD receives
major contributions from NSF and NIH to fund research at centers such as the Center for
Biophotonics Science & Technology (CBST) and the MIND Institute. Another highlyregarded research facility which is relatively new to campus is the UCD Genome Center.
The research conducted at CBST and the Genome Center gives UCD an edge in the
Industry as a whole. Life sciences areas such as bioinformatics, bioengineering,
genomics and proteomics are becoming more important fields of study within the
LSMDI. Eventual technology transfer of knowledge in research of these fields to the
local industry can lead to new start-ups and growth in those emerging areas. Some
Industry experts believe that “the next ‘revolution’ after the sequencing of the human
genome (and other genomes) is going to be the analysis of data.” Regions “can enter this
area for relatively little money and resources since ‘bioinformatics’ using computers and
networks is much cheaper than the wet labs required for sequencing and basic genomics
research” (Pickering & Newton 7).
Other centers, facilities, and programs which UCD and UCDMC have available are the
Cancer Center, California Regional Primate Research Center, Agricultural Health and
Safety Center, Rowe Program in Molecular Medicine and Human Genetics, Center for
Comparative Medicine, Magnetic Resonance Imaging (MRI) Facility, and Microarray
Facility (a complete list of specific UCDMC facilities is available following this section).
It is apparent that UCD and UCDMC areas of research cover a wide array of topics and
disciplines that are directly relevant to LSMDI.
Technology Transfer
In order to benefit from the wide areas of research at the institutions and from academic
programs, it is important that this knowledge is transferred successfully to the Industry in
the Sacramento Region. This will encourage growth in existing LSMDI firms as well as
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lead to the creation of new firms. Two organizations have specific missions to assist in
delivering research conducted at UCD and UCDMC to the local Industry—the Office of
the Vice Chancellor for Research (OVCR) and the UCD School of Medicine Office of
Research.
OVCR has two main programs, UCD Technology Transfer Center and UC Davis
CONNECT, that facilitate the transfer of knowledge and resources from UCD to the
Industry. According to its web site, the UCD Technology Transfer Center “handles
invention disclosures, patent applications, licensing agreements, confidentiality
agreements, material transfer agreements, copyrights, and other intellectual property
issues.”
UC Davis CONNECT, also known as UCD’s Program in Technology and
Entrepreneurship, serves as a liaison between the university and the Industry. The
organization encourages business ventures and has a major interest in the life sciences.
UC Davis CONNECT has already assisted many life sciences companies in the
Sacramento Region. About 20 life sciences companies are currently members of UC
Davis CONNECT. Further, many respondents to SRRI’s survey felt that UC Davis
CONNECT provided valuable assistance in the development of their companies.
The UCD School of Medicine Office of Research oversees research that is conducted by
UCDMC faculty. It coordinates the use of UCDMC’s research facilities and space;
recruits research faculty; and establishes and develops research collaborations between
the school, the UCD campus, and outside parties.
The number of linkages between UCD and the Industry (regional, statewide, and
nationwide) are tracked by IUCRP. There are various ways that research is linked
between the university and the Industry. The types of research links that are tracked by
IUCRP are licensees (firms that have licensed technology from UCD), founders (firms
founded by UCD scientists), and research contracts (firms that sponsor or have sponsored
research at UCD). Specific numbers of research links categorized by the types detailed
above are provided in Figure 17. The Sacramento Region in this data set is comprised
only of Sacramento and Yolo Counties, and including other counties would most likely
illustrate a greater level of linkages.
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FIGURE 17
UCD LINKS TO FIRMS
(REGIONAL, STATE, AND NATIONAL)
Research Link

Sacramento
Region

Northern CA

Rest of CA and US

Total

0
7
9
16

1
13
62
76

7
5
91
103

8
25
162
195

Licensees
Founders
Research Contracts
Total

Sacramento Regional Research Institute, July 2004
Data Source: IUCRP, April 19, 2004

These figures show that the Sacramento Region only accounts for about eight percent of
total research links based on these three types. Less than 30 percent of companies
founded by UCD scientists remain in the Sacramento Region. The majority of firms
founded by UCD scientists are located within Northern California, most likely the Bay
Area. Since there are fewer firms located in Sacramento as opposed to the other regions
mentioned above, it is not surprising that only nine of the 162 research contracts with
UCD were sponsored within the Region.
Reasons why many UCD scientists founded firms outside the Sacramento Region are not
directly known. It could be assumed, based on responses to SRRI’s survey, that they are
returning to their original place of residence. Efforts focused on retaining UCD scientists
in the Region, such as through start-up funding and business incentives, may increase the
number of companies founded in the Sacramento Region. Further collaboration between
the university and Industry leaders may also lead to more firms being developed through
UCD licensed technology. This communication would lead to Industry leaders having a
better understanding of what technology is available for licensing and the steps necessary
to license it.
Big Bang! Competition
Another way that UCD encourages the creation and development of companies in
Sacramento’s LSMDI is through the annual Big Bang! business plan competition.
Forums for Big Bang! are held from Fall through Spring, with judging for the final
contestants in May. Throughout the year, the forums are held by various local business
leaders on topics important to developing a business plan. The competition also enables
better communication between investors and the campus. According to the program’s
Co-Chair and the program’s web site, the competition “gives financiers early access to
innovative research and technology investment opportunities originating at UC Davis,
particularly in the life sciences.”
Big Bang! also encourages cross-collaboration between various departments and schools
at UCD. The winner of the third annual event was SialoGen Therapeutics, Inc., of Davis.
The members of the team were UCD MBA students and alumnus, a PhD student in
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immunology, as well as professors from the UCD School of Medicine and Department of
Chemistry. One of the team members was impressed with the company’s interaction
with the university, stating that “there is a lot of interest and enthusiasm in the life
sciences here….we have gotten a lot of support from the university” (Lamb, “Funding
Slump”).
UCD and UCDMC Industry Potential
When asked what attributes the Sacramento Region has that other LSMDI clusters lack,
over half of the respondents to SRRI’s survey mentioned UCD, UCDMC, or research
universities. Some UCD-affiliated centers also mentioned as attributes, at least twice,
were CBST, the School of Veterinary Medicine, and the California Regional Primate
Research Center.
All respondents felt that UCD and UCDMC will have an impact on the future success of
the LSMDI in the Sacramento Region. The degree to which the respondents felt the
institutions would impact the industry varied. The majority of respondents felt the
presence of UCD and UCDMC will affect the local Industry’s future success to a high
degree. Several respondents believed that UCD’s presence is critical to LSMDI success
or that it is an anchor to the Industry. One respondent stated that “UC Davis has the
potential to significantly impact the growth of the life science sector for the region
because of the increased ability to transfer technology to regional firms including startups from the campus.”
Although it is evident that UCD and UCDMC provide various resources to local
companies and to the Region’s LSMDI, there are a couple areas which some respondents
felt UCD and UCDMC are not currently reaching their potential in the role they have
within the local Industry. From the surveys conducted by SRRI, one area of concern is
related to UCD’s technology transfer process.
Technology transfer enables university research to be spun-off into a new company or
other economic activities. The UC system, as a whole, is one of the top five leaders on a
national basis, in the areas related to technology transfer. This includes licensing income,
licenses and options executed, spin-offs formed, patent applications filed, patents issued,
and total research spending. There is a major difference in the number of spin-offs
formed by the UC campuses in San Diego, San Francisco, and Berkeley compared to
Davis. In 2001, UCD tied with UC Los Angeles and ahead of four other UC schools. By
2003, UC Los Angeles increased its spin-offs by over 120 percent, while UCD only
increased its number of spin-offs under 45 percent. A breakdown in the total number of
spin-offs from California universities is displayed in Figure 18.
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FIGURE 18
SPIN-OFF COMPANIES FROM
CALIFORNIA UNIVERSITIES
Institution
Stanford University
UC Berkeley
UC San Francisco
UC San Diego
The Scripps Research Institute
UC Los Angeles
Caltech
UC Davis
University of Southern California
Salk Institute for Biological Studies
UC Irvine
UC Santa Barbara
The Burnham Institute
Lawrence Berkeley/Lawrence Livermore National Labs
Cedars-Sinai Medical Center
UC Santa Cruz
Cal State/CSUPERB
UC Riverside
Keck Graduate Institute of Applied Sciences
SRI International

Spin-Offs
2001
2003
94
39
60
63
33
18
24
18
n/a
16
9
5
7
7
n/a
3
n/a
5
n/a
n/a

117
87
79
57
45
40
28
26
25
22
16
16
12
12
7
6
3
3
2
1

Sacramento Regional Research Institute, July 2004
Data Source: CHI California’s Biomedical Industry 2004 Report

For the quantity and quality of research conducted at UCD, the number of spin-offs
founded by UCD faculty, alumni, or other forms of university technology transfer is
somewhat low. Respondents to SRRI’s survey provided some insight to concerns they
have about the technology transfer process at UCD. One company contact thought that a
lot could or should be possible with the school’s role within the Region, but felt that the
institution’s policies on intellectual property restrictions and its technology transfer
policies were “onerous.” Another company contact felt that the university was not
friendly to the Industry. These restrictions and opinions about the university can limit the
school’s impact on regional LSMDI success. There was also a viewpoint that the
technology transfer process at UCD will be improving soon due to changes in the
leadership and focus of the offices. An increased entrepreneurial spirit within the
research offices, plus increased coordination with CBST, may bring about more spin-offs
in the Sacramento Region.
Overall, UCD and UCDMC are expected to contribute greatly to the future success of the
Sacramento Region’s LSMDI. Various industry parties in the region have high respect
for the institutions and expect to benefit from the resources and research that UCD and
UCDMC offer and conduct. The schools must ensure that proper steps are taken to ease
the process of technology transfer so that spin-offs will continue to increase in the
Region. UCD and UCDMC have already taken steps to improve communication
between the Industry and the university, but this must be an ongoing effort on both sides.
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These two items appear to be keys to UCD and UCDMC meeting their full potential of
the degree to which they will affect the success of the local industry.
UCD School of Medicine Core Facilities
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Animal Resources Service (ARS)
Clinical Nutrition and Metabolism Support Laboratory
Diagnostic Molecular Pathology Laboratory, Department of Pathology
Electron Microscopy Laboratory, Department of Pathology
Epithelial Autograft Facility, Department of Dermatology
Flow Cytometry Laboratory, Department of Pathology
Functional Genomics & Molecular Biology Core
General Clinical Resource Center (GCRC)
Health Sciences Instrumentation Facility, Office of Sponsored Programs
Health Sciences Survival Surgery Laboratory, Office of Sponsored Programs
Histology Laboratory, Department of Pathology
Magnetic Resonance Imaging (MRI) Facility, Department of Radiology
Microarray Facility, Department of Medical Microbiology & Immunology
Murine Targeted Genomics Laboratory, Center for Comparative Medicine
Optical and Cell Biology Core, Cancer Center

Other UCD Research Centers and Programs
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

AIDS Clinical Trials Unit (ACTU)
Agricultural Health and Safety Center
Alzheimer's Disease Center
Biotechnology Program
California Regional Primate Research Center
Cancer Center
Center for Comparative Medicine and the Mouse Biology Program
Center for Health and Technology
Center for Health Services Research in Primary Care
Center for Healthy Aging
Center for Neuroscience
Center for Nursing Research
Center for Tissue Regeneration and Repair
Donated Body Program
Genomics Program
Life Sciences Informatics Program
Membrane Biology
MIND Institute
North-Central California Center for AIDS Research (NCCFAR)
Rowe Program in Molecular Medicine and Human Genetics
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•

Violence Prevention Research Program

Conclusion
Analysis of the key regional attributes associated with LSMDI shows that the Sacramento
Region should be considered an emerging Industry region. While the Region has one of
the more important LSMDI cluster characteristics, a strong research university and its
associated medical school, many of the other essential or sustaining attributes within the
area are in the process of developing or are absent. Sacramento does seem to have some
advantages in many of the general attributes such as business costs, infrastructure, and
quality of life. The advantages in general attributes in sustaining LSMDI in the Region
may be overshadowed, however, because of the slow development of others.
The Sacramento Region’s current attributes tend to present greater benefits to the
development of start-up or seed stage LSMDI firms because of the strengths at UCD and
the presence of some key general attributes. Nevertheless, the lack of many essential and
sustaining attributes may leave the Region at a deficit in trying to grow these young startups into more established and revenue-producing companies. These negatives also seem
to make it more difficult for Sacramento to attract established companies into the Region
as long-term attributes are more readily found in other established or emerging regions
such as Boston, Seattle, San Francisco, and some smaller areas.
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Economic Approaches
Introduction
The first phase of this study illustrated that the LSMDI model closely follows the
concepts of the product life cycle and clustering effects, but as the Industry matures and
restructures, unique approaches to the development and production of goods and services
are becoming apparent. Emerging regions in close proximity to core LSMDI regions are
focusing on their advantages and developing collaborative activities. As the core regions
reach a level of strong Industry activity, the emerging regions can both benefit from the
mature support services in the core region and attract firms by touting their unique
advantages and proximity. These collaborative approaches can provide benefits to both
the core and emerging regions by developing a large multi-cluster LSMDI region with
the key attributes of both areas forming an even greater competitive advantage. Facing
higher costs and limitations in the core regions, firms have begun to foster these
collaborative efforts and have also moved activities to other locations at certain points of
the product life cycle, focusing on a network model. Both unique approaches present
options for LSMDI to geographically expand as the Industry matures and restructures,
forcing activities out of core regions and identifying limitations to development in the
established regions. Many of the changes that have come about due to Industry growth
and restructuring may be advantageous to Sacramento. Examining the Sacramento
Region in terms of opportunities within the framework of the unique economic
approaches points to paths the Region may be able to follow to enhance LSMDI.

Product Life Cycle
The economic model that characterizes LSMDI is beginning to encompass two distinct
phases—new science and production. New science does not create benefits to society or
revenues to repay research and development costs until new products and services are
produced, marketed, distributed, purchased, and consumed by the public. As this
progresses, the emphasis shifts from new science development at the small experimental
laboratory scale to business and production leadership on a large scale. Many intangible
aspects foster this commercialization including an entrepreneurial environment and
regional leadership; however, other mechanisms such as research parks, technology
transfer institutions, and incubators cultivate the expertise necessary for the successful
transfer of basic research to product commercialization.
The product life cycle demonstrates that the goods and services produced in the Industry
go through a process of research and development to testing and commercialization, and
finally mass production. As the new technology product moves through the cycle, both
revenue and employment increase while the need for capital funding decreases. With
this, labor force needs also change from relatively highly-skilled to more productionrelated and lower-skilled aspects of the workforce. Once the product reaches maturity
and decline, employment and revenue taper off as new technologies are developed and
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the original product encompasses basic production activities and potentially faces
obsolescence.
There is a key difference in the
The Product Life Cycle:
requirements for the development of
new science and the production of
products. The product life cycle
demonstrates that the goods and
services produced in the Industry go
Employment
through a process of research and
development
to
testing
and
Revenues, Profits
commercialization, and finally mass
production. As the new technology
Prototype
Commercialization
Obsolescence
Invention
Stage
and Market
and Decline
Stage
Market Maturity
product moves through the cycle,
Introduction
Mass Production
there is a constant change in the
investment and revenue structure, the
level of employment and production,
and the type of labor required. Once Shifts in workforce, funding, and locational requirements
the product reaches maturity and
decline, revenue tapers off as the
product becomes a routine, lower-profit commodity (even though units of production are
at their all-time high), and ultimately faces obsolescence and replacement by a new entry
early in its life cycle.
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Between the development of new science and the production of that development, firms
are often faced with the issue of market introduction. There are two basic models by
which this can be accomplished: (1) the creation of a new firm to develop and market the
product, often resulting in an initial public stock offering for large-scale financing; and
(2) a buy-out of the new product by an established firm, using its existing corporate
financing, marketing, and production capacity.
The phases in the product life cycle have very different characteristics and locational
needs, ranging from a premier scientific and research environment for the first phase to
one of the world’s lowest cost labor markets in the final phase. One view of the product
life cycle is that products (and sometimes firms) filter through a series of locations as the
product matures, to be replaced at the location by a new product (or new firm) at an
earlier stage. This can be viewed as a pipeline process, and success is usually achieved
by getting through the early stages as quickly as possible, since competitors are usually
right behind and new discoveries may obsolete the product before it reaches the
marketplace. In the later stages, the objective is to stretch out the maturity and
obsolescence processes as far as possible, which can be achieved by product
improvements and cost-reducing production breakthroughs during these advanced stages.
The importance is that while the world’s new science successes may come primarily from
a small number of concentrated regions, the ultimate successes in terms of contributions
to society and profitability in the marketplace are not necessarily accomplished at those
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few locations. A region which can discover significant scientific potential but which can
also nurture the next steps in the process will ultimately dominate the process in
economic development terms, and in terms of contributions to society. Many of the
world-class scientific locations are not very capable of taking new discoveries through
the product development, testing and licensing, and production processes to get the
discoveries into the hands of the public.
The ultimate role of the Sacramento Region in LSMDI is based on the premise that the
existing scientific expertise, medical infrastructure, accommodation of the needs of
prototype and start-up companies, and capacity for expansion into production and
distribution allow the Region to accommodate a vertical production process which can
create an environment that can shorten the science-to-market time and cost, and will
ensure the existence of an ongoing pipeline of new science and products which can
benefit society and produce a strong regional economy. In its current state, the scope of
this model and level of the pipeline may be somewhat limited due to the lack of some
important elements necessary for success at both the new science and production ends of
the Industry. Nevertheless, with the balance in resource infrastructure and operational
sustainability, the Region is positioned to support (at a somewhat limited level) LSMDI
firms at any stage of the product life cycle with varying needs.

Collaboration and Multi-Regional Clusters
Self-contained clusters and the traditional product life cycle are being amended in some
cases by unique approaches which emphasize further distributing firm functions and
expanding the geographic scope of the Industry’s activities. Emerging regions in close
proximity to core LSMDI regions are focusing on their advantages and developing
collaborative activities. As the core regions reach a level of strong Industry activity, the
emerging regions can both benefit from the mature support services in the core region
and attract firms by touting their unique advantages and proximity. These collaborative
approaches can provide benefits to both the core and emerging regions by developing an
even larger LSMDI region with the key attributes of both areas forming an even greater
competitive advantage. Facing higher costs and limitations in some of the core LSMDI
regions, firms have begun to foster these collaborative efforts and have also moved
activities to other locations at different stages of the product life cycle. There is
consensus that as the Industry restructures, there may be more room for new competitive
clusters or regions to develop. Trends suggest that emerging regions adjacent to core
regions may have more initial success than those in areas and states that do not have a
strong LSMDI or high-technology cluster nearby. Movement out of mature core regions
is also occurring; these shifts are related to a relative lack of attractiveness in cost and
quality of life factors such as workforce availability, access to higher education, housing
costs, traffic congestion, and other urban resource constraints.
As the mature core regions reach a level of strong industry activity, the emerging regions
can both benefit from the mature support services in the core region and attract firms by
touting their unique advantages and proximity. The two regions can mutually rely on
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expertise, marketing, niche aspects, and funding. These collaborative approaches can
provide benefits to both the core and emerging regions by developing an even larger
LSMDI region with the key attributes of both areas, forming an even greater competitive
advantage. This present options for the Industry to geographically expand as it matures
and restructures, forcing activities out of core regions and identifying limitations to
development in the established regions. Ultimately this can lead to the formation of a
multi-regional or “super-cluster” in which the emerging regions and the mature core
regions become both competitors and collaborators (which is the case in many types of
clusters).
As seen in the San Francisco area and other mature high-technology regions, with the
outsourcing of large amounts of manufacturing and services to other parts of North
America and to Asia, as more LSMDI products transition from the laboratory or
knowledge phase of development to the market in increasing amounts, and as smaller
companies continue to expand, the demand for Industry manufacturing may begin to push
current capacity. Industry firms will, and have begun to, relocate manufacturing and
other key activities outside of well established cluster areas which are more heavily
focused on research and development and are located mostly in regions with high costs
for rents and facilities. These processes point to the development of and reliance on
network models where key functions are separated into different locations for practical
and cost purposes. This shift provides opportunities for new regions to seek branching
plants. The state of New Hampshire and the Piedmont Triad are prime examples of two
regions that have successfully attracted or promoted LSMDI growth, shifting away from,
but not completely ignoring, the emphasis many regions have traditionally placed on
research and development growth which is largely associated as a key to cluster success.
These two regions have effectively implemented collaborative approaches with
proximate regions making Boston and the Research Triangle more competitive and larger
with the inclusion of New Hampshire and the Piedmont Triad in respective “super
clusters.”
A “super cluster” is forming in Northern California which includes the San Francisco
area, the Vacaville area, and the Sacramento Region. As LSMDI firms seek to remove
some of the barriers to success and expansion in the San Francisco area, they look to
surrounding regions that have some key locational and niche attributes. Adjacent regions
have less expensive land, business friendly environments, a comparatively higher quality
of life, and sometimes a desirable niche or area of expertise in the Industry. While not
completely adopting a collaborative approach, the core region and the adjacent emerging
regions have the potential to work together to develop their strengths and advantages and
form a more effective “super cluster.” As is already the case, the San Francisco area and
firms within it can take advantage of the less expensive land, low costs of doing business,
and the emerging regions’ areas of specialization in the Industry. The proximate
emerging regions are able to utilize the strong support services and infrastructure of the
core LSMDI region. With the combined efforts of the regions, the “super cluster” may
be able to gain a greater competitive advantage offering options for any LSMDI company
at any stage in the product life cycle and increase the level and scope of Industry activity
in the greater cluster.
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The Northern California Super Cluster is focused around the Interstate 80 Corridor and
includes 14 counties: Alameda, Contra Costa, El Dorado, Marin, Napa, Placer,
Sacramento, San Francisco, San Mateo, Santa Clara, Solano, Sutter, Yolo, and Yuba
Counties. The Cluster runs along Interstate-80 and spans a distance of approximately 150
miles. This greater area encompasses the necessary characteristics and attributes for
LSMDI success at a greater and more balanced level than any one of the individual
regions can provide including skilled labor markets, established educational institutions,
support organizations, company leadership, capital funding, and high-technology industry
foundation.
The Northern California Super Cluster provides benefits to all three of the regions and
offers both resource infrastructure and operational sustainability. Within the Super
Cluster, the regions can share a highly-skilled workforce which is vital for the Industry;
researchers can form ties for general or specific research projects; and there is an
abundant source of expertise in areas such as pharmaceuticals, DNA genotyping,
reproductive health, agriculture, animal sciences, and food sciences. Due to the long
history of LSMDI in Northern California, there is a strong network of venture capitalists
and businesses that support the Industry. This strong network can provide support for the
emerging regions and the new start-up companies in the emerging regions if increased
levels of collaboration are established. Figure 19 provides an idea of the geographic
scope of the Cluster and highlights some of the key characteristics that each of the three
component regions have to offer.
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FIGURE 19
NORTHERN CALIFORNIA SUPER CLUSTER
Vacaville Area:
• Business-friendly environment with
competitive incentive packages
• Relatively low business costs
• Established LSMDI company leadership
with subsidiaries of companies such as
Genentech, Chiron, and Alza
• Solano Community College offering an
Associate’s degree or certificate in
Biotechnology Production
• Strategically located between two major
metropolitan areas

Sacramento Region:
San Francisco Area:
• Typically regarded as one of the top
LSMDI regions in the world
• Large established LSMDI companies such
as Genentech, Chiron, Alza, and Bayer
• Strong research universities and affiliated
medical schools such as Stanford, UC San
Francisco, and UC Berkeley
• Relatively high educational attainment
levels
• Strong high-technology foundation
• Relatively high levels of Industry-related
venture capital
• Technology incubators including the
University of California Office of
Technology Transfer and the Alameda
Center for Environmental Technologies
• Research institutions including Lawrence
Livermore and Sandia

• Strong research university with affiliated
medical and veterinary schools—UC
Davis
• Relatively low business costs and stable
economy
• North Valley & Mountain Biotechnology
Center focusing on fostering LSMDI
• Technology incubator—McClellan
Technology Incubator
• Established LSMDI company leadership
including Volcano, Dade Behring, and
Affymetrix
• Enterprise Zones with tax credits and
other benefits

Sacramento Regional Research Institute, July 2004
Source: BusinessMAP
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Essential Attributes
Conceptualizing the Northern
access to capital—venture capital, business angels, public investment, etc.
California Super Cluster as a Continuous
Highly skilled local labor market—science, management, manufacturing, business, etc.
larger LSMDI cluster captures High-technology industry foundation
Medical school/teaching hospital
one of the world’s leading Research universities
LSMDI regions, one of the
Sustaining Attributes
state’s economically strongest Available specialized facilities—wet lab, technical manufacturing, clinical research, etc.
metropolitan areas, established Company leadership
Entrepreneurial environment
Industry manufacturing, a Linked suppliers of goods and services
research institutions
history of new science and Stand-alone
Supportive regulatory environment—promotion, development, business, legal, etc.
technology innovation, and a Technology incubators/transfer
General Attributes
wide
range
of
LSMDI
activities.
The larger area Business costs—utilities, taxes, commercial real estate, regulatory costs, incentives, etc.
transportation, industrial, business institutions, etc.
offers all of the key LSMDI Infrastructure—utilities,
Quality of life—housing affordability, personal safety, commutes, educational attainment, etc.
attributes with the possible Strong business climate
exceptions of the overall
regulatory environment and business climate due to the indirect effects of the state’s
economic, fiscal, and political situation.

As a worldwide LSMDI leader, the San Francisco area provides all of the essential
attributes and an environment fostering the development of new science with strong
resource infrastructure. The San Francisco area offers companies continuous access to
capital with an established funding network including a wide array of VC, business
angels, and other investment mechanisms. The area receives a substantial portion of the
available LSMDI VC funding—approximately one-third of all “biotechnology” and
“medical devices” is consumed in the San Francisco area. With research universities and
medical schools such as Stanford, UC San Francisco, and UC Berkeley, the area benefits
from strong educational and research environments as well as a highly-skilled labor force
with experience in business, manufacturing, and science. The Silicon Valley and the
numerous high-technology companies located within it have also played a significant role
in the success of LSMDI. The presence of high-technology companies usually ensures
access to a highly-skilled workforce, a strong entrepreneurial and management
background, and expertise in evaluating risk associated with new technologies. The
sustaining attributes are strong in the San Francisco area as well. Being an established
LSMDI cluster, firms have access to specialized facilities although there has recently
been a strain on the availability, which has been one factor that has forced firms to look
elsewhere for facilities. Clearly, there is company leadership in the area with some of the
largest LSMDI companies including Genentech, Bayer, Alza, and Chiron. In addition,
the San Francisco area contains an array of stand-alone research institutions and
technology incubators such as Lawrence Livermore, Sandia National Laboratories, the
University of California Office of Technology Transfer, and the Alameda Center for
Environmental Technologies.
Like other multi-regional clusters, the formation of the Northern California Super Cluster
is being fostered by costs and availability of workforce and facilities issues. The San
Francisco cluster is outgrowing its geographical boundaries and cost considerations are
driving some companies to areas that offer greater operational sustainability. Overall, the
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general LSMDI attributes are lacking in the San Francisco area and the regions
surrounding the area can offer lower business costs in addition to many of the other key
attributes.
The Vacaville area’s capability to supply a labor force skilled in LSMDI manufacturing,
along with its business friendly environment and relatively low business costs, has been
beneficial for some established companies in the San Francisco area. The regional
advantages of Vacaville have attracted major companies based in the San Francisco area
such as Alza, Chiron, and Genentech to move their manufacturing divisions to the
Vacaville area. The relocation of the manufacturing divisions of these companies has
provided the area with established company leadership, links to the San Francisco area,
and job opportunities for the Vacaville residents. The area has a reputation of being a
business-friendly environment with low business costs and the availability of incentive
packages for companies such as cash payments or rebates, discounted utility or service
charges, and fee payment deferrals. The Vacaville area has also developed educational
training programs that focus on preparing its workforce to enter the manufacturing
components of LSMDI. Genentech has been instrumental in funding and helping to
establish these educational training programs. Solano Community College is one of the
few community colleges to offer an Associate’s degree or certificate in Biotechnology
Production. Vacaville High School has also created a curriculum that will give students a
strong foundation in the life sciences and possibly prepare them for continuing education
or careers in LSMDI-related activities. While the Vacaville area lacks many of the
essential attributes, it offers some of the key sustaining attributes and has an advantage in
the general attributes. The area provides an environment of operational sustainability and
a specialization in the Industry’s production elements. Moreover, Vacaville’s strategic
location between a core (San Francisco) and emerging (Sacramento) LSMDI region is an
important aspect of its role in the Super Cluster.
The Sacramento Region is the northernmost area of the Super Cluster. Aspects of the
Region are already sometimes considered by San Francisco area organizations as benefits
or attributes of their area. This is especially the case for UCD and some of the companies
in the Region. As discussed in other areas of this report, some linkages are beginning to
develop between the two regions in areas such as education, research, and funding.
Additionally, the Region offers a balance of resource infrastructure and operational
sustainability as well as many of the essential, sustaining, and general attributes to
support both the development of new science and production. Not only does the
Sacramento Region offer educational and research infrastructure and lower business
costs, but it also may provide some specialized elements within LSMDI that benefit both
the Region and the Super Cluster. While the San Francisco area has a niche in the
development of new science within all areas of LSMDI, and Vacaville is specialized in
the manufacturing components of the Industry, the Sacramento Region has the potential
to uniquely develop areas such as biophotonics (CBST), cancer research (UCD Cancer
Center and UCDMC), homeland security (Beale Air Force Base and established
companies), agriculture and food science (UCD, established companies, and agricultural
land), and veterinary and animal science (UCD and established companies) along with
other existing LSMDI-related activities. Alone, the Sacramento Region currently has a
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fairly low level of LSMDI activity and attributes; however, as part of the larger Northern
California Super Cluster, both the Region and the other component areas become
stronger and can rely on the attributes of other areas to create an overall environment
supporting the resource infrastructure and operational sustainability needs of both young
and mature LSMDI companies. Similar to developments in North Carolina, as the multiregion cluster develops, it is important that the Sacramento Region “… embark on
deliberate, sustained actions as a response to strategic initiatives in the proximate
established biotech region in order to avoid a future position where it becomes a satellite
region supplying labor and services, while the established region attracts the majority of
companies, money, talent, and publicity” (Osthol & Lembke 75). Each area within the
Super Cluster must maintain both complimentary and individual economic development
strategies.

Conclusion
The product life cycle entails a transformation within industries which, when specifically
applied to the LSMDI, demonstrates the evolution of economic activities from the
development of new science to production. Network models entail a slight adjustment to
the product life cycle where mature regions, such as the San Francisco area, may
emphasize elements at the beginning of the product life cycle, but due to regional
limitations and business decisions may begin to look to other regions for the production
and distribution of a firm’s final product. This need to look elsewhere to reduce costs
and time to market give closely located emerging regions like Sacramento a potential
economic and positional advantage over other competing regions.
Collaborations between proximate LSMDI regions can lead to competition and
collaborations that, in the end, promote the growth and development of an entire multicluster region. The large “super cluster” becomes a massive self-sustaining region that
has many more of the essential attributes located within it than many other regions
throughout the nation. There is potential for the linkages and collaboration between the
separate regions in Northern California to solidify and form a multi-cluster LSMDI
region containing the San Francisco, Vacaville, and Sacramento areas. The San
Francisco area provides nearly all essential, and some of the sustaining, attributes and
also an environment fostering the development of new science with strong resource
infrastructure. The Vacaville area adds to this the capability to supply a labor force
skilled in LSMDI manufacturing along with its business-friendly environment that has
already been beneficial for some established companies in the San Francisco area. The
Sacramento Region rounds out the Super Cluster by supplying a balance of resource
infrastructure and operational sustainability as well as many of the essential, sustaining,
and general attributes to support both the development of new science and production.
This Region also provides some specialized Industry elements in niche areas not readily
seen in the Bay Area. Together, this multi-regional cluster may be the most competitive
LSMDI area in the nation with the ability to cater to most companies at any stage of the
product life cycle.
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Conclusions and Recommendations
In its current form, the Sacramento Region should most likely be characterized as an
emerging, rather than established LSMDI region. While the Region has a number of
small to medium sized LSMDI firms and offers a strong research university and
associated medical and veterinary schools as well as relatively lower business costs,
many of the attributes necessary to foster and grow the Industry are either lacking or in
their infancy of development.
The Sacramento Region is in the midst of developing a more highly-skilled labor force, a
high-technology industry foundation, linked suppliers of goods and services, company
and entrepreneurial leadership, technology incubators, and a stronger regulatory
environment (both in terms of economic development and LSMDI-specific issues).
These elements will make the Region more attractive to the Industry with a healthier
LSMDI environment that meets the needs of most firms and provides an atmosphere that
allows for growth.
Despite these initial efforts to produce many of the essential and sustaining attributes, a
few substantial regional attributes are currently lacking in Sacramento. These include
continuous access to capital and specialized facilities. Without these elements, firms,
especially those in the early stages of the product life cycle, may not be attracted to or
able to realize their potential in the Sacramento Region. It is especially important since,
in the past, when the established regions were first forming, the idea of a cluster was not
a primary focus since there were not enough firms initially to consider an area a cluster—
during this period the most important characteristics for success were capital funding,
workforce, and facilities.
Having a mix of both resource infrastructure and operational sustainability, the Region is
able to support LSMDI activities at most of the stages of the product life cycle.
However, the scope of the Industry is severely limited compared to other established (and
even some newly-emerging) LSMDI regions due to the limitations on the key regional
attributes. Nevertheless, the Sacramento Region offers some key locational advantages
to LSMDI firms. These advantages include the educational infrastructure led by UCD
and supported by CSUS and a strong community college system. Many programs and
organizations associated with UCD and UCDMC provide support to the Industry, and the
Region has also developed other important organizations that cater to LSMDI and other
high-technology industries.
Sacramento’s workforce is specialized in a few fundamental LSMDI areas such as life
sciences, healthcare, computer science, and mathematics. At their current level, these
occupational categories are able to support the Region’s existing LSMDI and other
related industries. Other occupational categories that are important to the latter stages of
the product life cycle are underspecialized in Sacramento, such as production and other
professional, non-technical occupations.
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The Industry structure in the Region is not constructed around a foundation that can
easily be transferred or “hijacked” for the benefit of LSMDI—Sacramento is
underspecialized in most high-technology and production-related industries. If the
Industry is to grow in Sacramento, its occupational and industry foundation must be
established to provide a workforce with transferable and desirable skills, so firms do not
have to look to other areas to recruit essential employees and where firms view a
structure that can foster and support their growth and development. With the university
system and other educational programs that are developing in the Region, Sacramento is
well-positioned to enhance its workforce.
Currently, there are a few links between the Sacramento Region and the San Francisco
area. These links include VC investments, business ties, and educational and
organizational relationships. While these links may be important in some LSMDI-related
aspects, they appear to provide only a limited benefit to the Industry in the Sacramento
Region. Other areas in the nation have begun to develop collaborative approaches with
proximate LSMDI regions. These types of relationships have been increasing due to
unmet needs in certain stages of the product life cycle, increasingly higher costs in core
LSMDI regions, and mutually beneficial economic development strategies with
collaboration between the regions. The Sacramento Region has the potential to immerse
itself in developing a Northern California Super Cluster—a large multi-regional cluster
that contains the San Francisco area, the Vacaville area, and the Sacramento Region.
Costs in the San Francisco area and production requirements are beginning to drive some
firms to surrounding regions. As LSMDI grows in Northern California, specific firms’
needs may increasingly be met by surrounding areas. The Super Cluster runs along the
Interstate 80 Corridor and includes the San Francisco area, the Vacaville area, and the
Sacramento Region. Each region offers unique attributes, but combined, the Super
Cluster provides the necessary components for most LSMDI firm at all stages of the
product life cycle. Each region’s proximity provides a resource and reputation edge over
other areas that are trying to attract new LSMDI business and investment. The three
areas can clearly benefit from overall LSMDI growth in Northern California; however,
increased collaboration will be necessary to develop the Super Cluster to its fullest
potential.
LSMDI has been seen as desirable in the economic development realm due to its great
social and economic potential and the high multiplier effects associated with its economic
activities. There are a number of opportunities that exist in the Sacramento Region to
help increase the attractiveness of the Region and enhance the economic development
potential related to LSMDI. While providing a benefit to the Region’s LSMDI, it appears
that the efforts taking place in a few locations in the Region (such as West Sacramento,
McClellan, and UCD) may not sufficiently address the elements necessary to foster the
Industry at a greater level—entities in the Region must work together if LSMDI activity
is to reach the national average and beyond.
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Education and Workforce
Industry experts in the Region believe that Sacramento is currently able to meet
the workforce needs of its existing LSMDI companies with the exception of
higher-level positions where many companies recruit from the Bay Area’s labor
pool. However, the Region’s relatively low educational attainment levels and
limited workforce capacity in occupational categories and sectors that are
important to the Industry appear to be inhibiting current and future Industry
growth. The following recommendations may help the Region address these
education and workforce issues:
⇒ Increase educational linkages throughout the Region to offer more programs
at the K-12 level to increase student’s interest and experience in science and
technology such as Sheldon High School’s Biotechnology Academy and
Davis High School’s Regional Occupancy Program.
⇒ Formalize ongoing forums with Industry leaders and all regional universities,
community colleges, and workforce development organizations to ensure that
the current and transferable skills required for LSMDI positions are included
in the curriculum and training programs. In the short-term, focus on creating
training programs or building curriculum aimed at developing managerial
skills of scientists or upper-level LSMDI positions to reduce recruitment from
other regions.
⇒ Foster more developed and strategically planned educational collaborations
with San Francisco area institutions to gain experience, facilities, and
knowledge not available in Sacramento.
⇒ Leverage UCD and UCDMC involvement in LSMDI including their roles in
educational program development, Industry connections, entrepreneurship,
and technology transfer.
Capital Funding
On a relative basis, the Sacramento Region contains a limited number of VC firms
and receives small amounts of LSMDI investment and deals. Most Industry
experts stress the need for capital funding and local experts noted this as a major
issue in the development of Sacramento’s LSMDI. The recommendations below
may guide the Region in developing its capital funding capacity:
⇒ Identify means to strengthen capital funding in the Region, either through
enhancing local funding sources or increasing linkages to proximate regions
with available funding.
⇒ Establish means to create better informed risk takers within the Region’s VC
community, leading to a less conservative investment atmosphere similar to
other established LSMDI regions.
⇒ Create and foster relationships between regional firms with closely-related
products and services in order to produce less segmented niche markets that
are often more attractive to outside VC.
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⇒ Explore pooling current funding into a centrally-managed regional investment
fund.
Collaborative Approaches
Approaches that involve connections between key LSMDI players as well as
linkages to other proximate regions have been adopted by other emerging
Industry regions. The Sacramento Region has the opportunity to create
collaborations both within the Region and to one of the world’s largest LSMDI
regions, the Bay Area, and the following recommendations may enhance the
creation and success of these approaches:
⇒ Form and strengthen intra- and inter-regional collaborative efforts between
research, education, economic development, government, and business
entities. As part of these efforts, foster and create institutions that bring
together the major actors in LSMDI including business, finance, education,
economic development, and research to help attract new firms, establish startups, and maintain existing firms.
⇒ Leverage proximity to the San Francisco area, allowing it to act as both a
competitive element and a resource advantage when necessary. Encourage
viewing the Region as part of the Northern California Super Cluster that
contains the attributes necessary to support most LSMDI firms at any stage of
the product life cycle. As the view is established, attempt to develop mutually
constitutive educational, business, and investment relationships with
proximate LSMDI regions that are also viewed as part of the Super Cluster.
Economic Development
Those involved with economic development in the Sacramento Region face a
situation where many of the key regional LSMDI attributes are either absent or
developing, making it more difficult to attract Industry-related business and
investment. While the Region does not contain elements available in other
LSMDI regions, the following recommendations may boost economic
development efforts targeted at the Industry:
⇒ Concentrate on attracting a well-known, high-profile LSMDI firm to the
Region to provide company leadership, offer a local LSMDI career path, and
act as an example to other Industry-related firms looking at the Region.
⇒ Create economic development strategies emphasizing both the strengths of the
Sacramento Region along with the proximity and benefits of the San
Francisco area and the greater Northern California Super Cluster. Explore the
concept of bringing economic development entities together to market and
develop a mutually advantageous Northern California Super Cluster that can
maintain an industry advantage as national and international competition
grows.

Sacramento Regional Research Institute

87

CONCLUSIONS AND RECOMMENDATIONS
⇒ Develop a marketing campaign and strategy to encourage greater awareness of
the Region’s Industry and to promote development initiatives to Industry
firms already established in the Region. Bring together the Sacramento
Region’s various publications and web sites into one regional marketing
location or web site that demonstrates information from public, private, and
academic parties within the Industry.
⇒ Conduct research and create strategies at the local level to enhance the growth
and prosperity of LSMDI in the Sacramento Region. Focus regional efforts
on the key regional attributes that are developing or absent and maintaining
the attributes that already exist.
⇒ Recognize the cost, facility, and infrastructure needs of the Industry and
explore means of enhancing these elements in the Region. Involve
representatives of various construction-related firms or organizations that
support or may become involved in the development of LSMDI in
informational meetings to educate them on the special building needs and
requirements of companies within the Industry.
⇒ Play to the Region’s unique strengths supported by the Industry structure and
educational specializations such as agricultural and food science, homeland
security, veterinary and animal science, health services, cancer research, and
biophotonics. Focus on building up these niche areas and advantages.
⇒ Identify existing leadership within the Region that can spearhead discussions
and strategies related to LSMDI business attraction in Sacramento.
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Appendix A—Sacramento Region Literature Review
Introduction
Although the Sacramento Region is not typically viewed as a large LSMDI cluster, the
area has continued to receive more attention, especially in efforts of the California Life
Sciences Action Plan and the Governor’s Sacramento Region Life Sciences Summit. The
primary topics in literature, focused on the Region (reports, conference proceedings, and
published articles), include industry makeup, funding, university involvement,
government and associations, regional attributes, public views, and projections.

Industry Makeup
Sacramento industry leaders and organizations were involved in the 2004 California Life
Sciences Strategic Action Plan. Sacramento was referred to as the fourth cluster in the
state, showing promising growth. The three other regions are the Bay Area, San Diego,
and Los Angeles. Those three regions represent 90 percent of the state’s LSMDI
activities. According to the strategic plan, Sacramento shows “promising growth arising
out of developments in bioagriculture and Life Sciences manufacturing” (Taking Action
for Tomorrow, California 7). All stages within the value chain of the industry are
represented in each of the four regions. In the Sacramento Region, it is difficult to
determine exactly how many businesses in the Region are considered part of LSMDI or
exactly what the economic impact of these businesses are to the area.
The California Research Bureau found that the Industry in Sacramento, Yolo, and Solano
Counties has developed mainly due to the proximity to the Central Valley agricultural
industry and UCD (Pollack 37). In addition, the lower costs of land and housing have
furthered the desirability of the area and helped in Genentech’s decision to locate in
Solano County. Overall, report also states that the Sacramento-Yolo-Solano region has
not performed anywhere near the level of the San Francisco Bay Area and other major
industry clusters.
A 2002 study by the Brookings Institution showed that Sacramento’s growth was very
modest in comparison to other LSMDI regions. The number of patents developed in the
Sacramento Region is much less than in the San Francisco Bay Area. From 1975 to
1999, 341 patents were developed in the area, just six percent of the Bay Area’s number
within that same time period (Lee, “Sacramento Area”). Also, UCD spin-offs from
technology transfer or alumni of the school numbered 26 as of 2003. This is about onethird of UC Berkeley’s spin-offs (87 as of 2003) (California Healthcare Institute & PWC,
California’s Biomedical 30). Spin-offs from universities are typically seen as an
important way to grow a region’s LSMDI, and UCD is lagging behind other universities
in the state such as UC Berkeley.
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Some obstacles exist that are inhibiting the growth of Sacramento’s LSMDI size and
workforce. The perception of the Region’s Industry as being a second tier cluster
prevents some companies from locating to the area. Fewer companies in the area reduce
networking opportunities and job mobility for the region’s industry workforce. Many
industry employees choose to move and stay in the Bay Area because those opportunities
are present there. Sacramento also has lower salaries, about 10 to 20 percent lower, in
comparison to the Bay Area (Taking Action for Tomorrow, Sacramento 33). All of these
factors combined greatly impact workforce retention and attraction of new companies to
the area.
There has, however, been increased effort by leaders within the Region. For example, the
City of West Sacramento is focusing on reducing crime and increasing support of
businesses to develop its relations with industries in the City. One way to develop
relations with LSMDI would be to encourage establishment of more facilities in the City
by supporting them with business incentives. According to an April 2004 article in the
Sacramento Bee, West Sacramento “is perceived as the most business-friendly
community in the Sacramento region. That is due to the hard work of city government”
(Gibson).

Funding
A major issue in funding LSMDI can be summarized by Andy Schwab of 5AM Ventures
LLC in Menlo Park—“the dilemma in the overall life sciences venture-capital market is
there’s a lot of money, so you’re seeing a lot of big deals getting done, but you’re not
seeing a lot of new companies getting started” (Lamb, “Life and Death”). Start-ups
everywhere are having a very difficult time getting funding for their companies. The
industry within Sacramento is having the same issue. Companies that are closer to
introducing their products to the market are getting more funding from investors.
ThermoGenesis, a company focusing on medical products, has experienced this. Phil
Coelho, CEO of the company, claims that “[investors] want to see revenue, and a
profitability that doesn’t extend out five years” (Lamb, “Life and Death”). This has
forced the company to focus on delivering its products to the market as quickly as
possible—a plan that has brought the company $10.4 million in funding.
The Sacramento Angels, a regional investment group that focuses on deals with a range
of $300,000 to $1 million, is working on trying to improve the funding situation. The
group is attempting to increase its knowledge of this industry by signing on new LSMDI
members. For example, the group will assist in increasing the number of patents in the
area by funding research efforts at UCDMC. The end result would be commercialization
of these patents.
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University Involvement
Local universities are involved in LSMDI by interacting with the Industry via technology
transfer and educating the Industry’s future workforce. In regards to technology transfer,
the study conducted for the Sacramento Life Sciences Strategic Action Plan found that
local companies are having difficulty with the Region’s transfer process. Some
companies find it to be rather inefficient, which is a significant problem that hinders the
growth of start-ups in the Sacramento Region.
Universities that have more of an entrepreneurial culture can communicate better and
empathize with the Industry’s goals. This culture can also educate students in the life
sciences to develop opportunities for business within the Industry. UCDMC has taken a
step in encouraging this kind of culture by recruiting faculty members that have shown
entrepreneurial experience. Communication with the local industry is vital to further its
development. A dialogue between the Industry and university improves the level of
education the university offers its students. The Action Plan found that there was a lack
of communication between the two parties. This leads to students graduating from local
universities without current, necessary skills that are required for careers in LSMDI
companies. Industry leaders must be able to communicate their needs effectively to
universities.

Government and Associations
Local government can play a big part in a company’s decision to set up operations in a
particular city. That was the case with Genentech, now located in Vacaville, California.
According to the Action Plan, Genentech appreciated the efforts the city managers took
to attract them to the area—“fast-track permits service, a package of financial incentives,
and a promise to ration the company’s water only during an emergency” (13). Another
city that serves as a good example of one-stop permitting is South San Francisco. As
described in the California Life Sciences Action Plan, the Joint Venture Silicon Valley’s
(JVSV) Smart Valley project streamlined the permitting process by combining
requirements of several jurisdictions into one standard application.
Regulations from local and state government (like environmental and building permits,
unemployment and disability, land zoning, etc.) can slow down the establishment of
companies. Also, certain policies can negatively impact industry growth if enacted. An
example of one such policy is Canadian price control importation. If this policy is
adopted, price controls on LSMDI company products will push job creation and
investment away. Therefore, it is important for state and local government to listen to
industry needs in regards to regulations and policies in order to improve the business
environment for LSMDI companies.
Current California state government policies geared toward supporting the industry
includes tax incentives such as 15 percent tax credits for in-house research and 24 percent
tax credits for outsourced research and development. The Net Operating Loss (NOL)
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carryover for LSMDI firms is up to eight years. A job-creation tax credit of seven
percent is also provided to LSMDI firms. In order to improve these incentives, the state
government should consider extending NOL carry-over to 20 years to match current
federal standards and re-establish the Manufacturers’ Tax Credit, which expired
December 31, 2003 (Taking Action for Tomorrow, Sacramento 15). Additionally, tax
credits for angel investors would encourage increased funding in the LSMDI. Since
return on investments within this industry takes longer than other industries, tax
incentives would ease the wait time for investors.
Associations also play a part in increasing regional LSMDI activity. These organizations
can encourage further industry development and communication between industry
leaders, such as universities, businesses, and investors, through networking events. UC
Davis CONNECT and SARTA are the main associations with missions of increasing the
role of the LSMDI industry within the Sacramento Region. The Sacramento Regional
Life Sciences Summit is coordinated by UC Davis CONNECT, and the organization
recently hosted the second annual summit in March 2004. Golden Capital Network also
hosted an event in February 2004 to enable networking between regional companies and
investors. Life Sciences was one of three primary technology areas represented at the
event.

Regional Attributes
Sacramento ranked in the top 10 percent of the Milken Institute’s Best Performing Cities
2003 study. Out of 200 metropolitan areas, Sacramento ranked rather high in areas such
as innovation capacity, entrepreneurship, globalization attributes, and capital access.
This study was not limited to just one industry within the region, but rather the general
economic performance. Studies such as this shows Region’s attributes as a strong
economy and job provider, in relation to comparable metropolitan areas. Sacramento has
other attributes like affordable housing, proximity to other large markets, and a strong
infrastructure.
In 1998, the Real Estate and Land Use Institute (RELUI) at CSUS completed a study of
the biological sciences industry in the Sacramento Region. RELUI conducted surveys of
industry employers to provide an assessment of the local industry. A comparison
between RELUI’s primary findings from their surveys in 1998 and the current situation
in 2004 (based on SRRI’s research and surveys) is provided in Figure A-1.
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FIGURE A-1
COMPARISON BETWEEN 1998 AND 2004 FINDINGS
1998 RELUI Findings

Current Situation

Lack of highly-skilled workforce

Respondents are generally satisfied with the workforce (they
primarily recruit locally), but they are still concerned about filling
upper management and senior-level research positions.

Little local technical training (entry-level)

Technical training programs at local community colleges (through
the guidance of NVMBC) offer two-year technician degrees.

Poor K-12 education

Programs to improve science education at the K-12 level have
been developed in collaboration with UCD and others.

Except for UCD, the industry is not supported by the local
infrastructure (i.e. venture capital, legal, marketing, air
transportation)

There are similar viewpoints now in many cases; however, many
experts feel that these aspects of infrastructure have been
improving and will continue to do so in the future.

Limited direct airline flights

Air transportation has improved – there is an increased service
of direct flights to other regions both nationally and internationally
(i.e. New York City, Washington D.C., Atlanta, Chicago, Dallas,
Denver, Guadalajara, Seattle, all major California cities)

Lack of industry associations

UC Davis CONNECT was established in 1999 and SARTA in
2001 to assist new industry businesses.

Sacramento Regional Research Institute, July 2004
Source: RELUI Study of the Biological Sciences Industry in the Sacramento Region and SRRI surveys and research

Improvements have been made in some areas, while other areas (such as workforce skill,
K-12 education, and infrastructure) still require further attention. The development of the
industry associations, UC Davis CONNECT and SARTA, has been a great resource to
new business ventures in the Region.

Public View
What is seen as innovation and progress in the eyes of LSMDI firms may be seen as
dangerous and unwanted in the public viewpoint. Various technologies, specifically
within agricultural biotechnology, have received much attention from the media due to
negative public opinion. Concerns by the public are primarily environmental and healthrelated. One case of negative public opinion is with Ventria Bioscience, a Sacramento
firm focusing on growing lactoferrin in rice. The company decided to move its
operations from the Sacramento Region to Iowa because of obstacles it was facing in its
plan to grow its pharmaceutical rice in the area. Some obstacles include public safety
concerns and impact on the rice industry and its Asian buyers. Ventria also did not want
to publicize its field location in California for fear that it may become victim of crop
burning by activists. The company chose Iowa because of its “streamlined and efficient
regulatory process [and the] strong support of a very productive agriculture region” (Lee,
“Biotech Firm”).
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Projections
There are mixed reviews in published articles and reports regarding Sacramento’s
potential for success in LSMDI. Co-author of the Brookings Institution 2002 study,
Joseph Cortright, is not so optimistic about Sacramento’s future in the Industry and does
not think the Region will be a major player in the future. The study classified the
Sacramento-Yolo Consolidated Metropolitan Statistical Area (CMSA) as a median
metropolitan area. There were 28 of these areas in the study (Cortright & Mayer 11-12).
These areas were categorized as such because the amount of research and
commercialization within their LSMDI are rated at the median level of all areas in the
study. Additionally, these areas have at least one medical school and have a respectable
number of patents. Cortright does, however, think that Sacramento may have “… an
advantage in attracting more medical device companies because they need engineering
talent and the area already has a concentration of high-tech computer firms” (Kerr).
Lewis Attardo, former COO at SARTA, feels very positive about Sacramento’s potential.
He feels that capital within the Region will increase, leading to greater business activity
(Lee, “Will Capital”).
There is also a feeling that Sacramento’s LSMDI will develop further if there was
increased marketing of the Region. According to the Action Plan, increased marketing
will help existing companies in the Region become more familiar with regional
resources, plus investors and entrepreneurs planning to start a new business would gain
knowledge of what the Region offers and seriously consider it as a potential location.
It was also expressed that Sacramento may have a future in the manufacturing aspects of
LSMDI. There are some areas of concern, specifically in regards to state government
policy and regulations, which may hurt manufacturing growth in all clusters in California.
In general, California is known as an expensive state to conduct business. One factor that
was appealing to manufacturers and that attracted them to the state was the six percent
Manufacturing Investment Credit. This tax incentive encouraged businesses to establish
their manufacturing firms in California; however, the credit expired on December 31,
2003. In addition to this expired credit, more attractive business environments in other
states and countries are leading companies to move their manufacturing facilities
elsewhere. The California Healthcare Institute cited a few examples of incentives that
these areas offer (California Healthcare Institute & PWC, Biomedical Manufacturing 45). They include:
•
•
•
•
•

30 percent investment tax credit in Maine
No corporate income tax in Nevada
No state income tax in Texas
Corporate tax rate between two to seven percent in Puerto Rico (California
has an 8.84 percent tax rate)
A very supportive regulatory environment in Ireland

Reductions in funding to UC and CSU from the state and the National Institutes of
Health, as well as limited small business grant funding from the Small Business
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Administration, present challenges to attracting and retaining life sciences manufacturing
facilities. With all of these obstacles to consider, the Sacramento Region must find ways
to promote the area if it wishes to compete in manufacturing.

Conclusion
A review of various forms of literature related to the Sacramento Region’s LSMDI show
that the Region’s potential for growth and possible focus areas within the Industry are
debatable. There is room for improvement in the technology transfer process and
incentives offered by state and local government. Public support from the local
community and its leaders are also key elements to the success of the Industry. Increased
funding by venture capitalists and groups such as the Sacramento Angels is necessary to
encourage start-ups in the Region. All of these factors are crucial to the growth of the
Industry in Sacramento.
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Appendix B—Regional LSMDI Firms and Organizations
The following list displays the LSMDI firms in the Sacramento Region that SRRI was
able to identify through various research methodologies including published reports,
company databases, Industry organizations, and survey responses. It is important to note
that the firms listed in the table do not agree with the industry data discussed in other
sections of this report. The industry data acts as a comparable proxy for LSMDI
economic activity and inherently captures some firms that may not be LSMDI-related and
sources of specific companies may be incomplete due to unidentified industry activity
and government non-disclosure rules. Due to the variety of sources from which it was
gathered, this listing can be seen as a chiefly accurate tally of LSMDI firms in the
Sacramento Region; however, there may be firms in the Region that have not been
captured on the list. In addition to LSMDI firms, the list also displays Industry firms in
areas surrounding the Sacramento Region such as Solano and Nevada Counties as well as
some of the major high-technology firms in the Region. These firms and organizations
were added to the list because of their influence on the Region or their importance within
the Industry. It also illustrates that the Sacramento cluster may not end abruptly at
regional county or city boundaries.
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Company/Organization

City

Regional
Employment

Products/Services

LSMDI Companies/Organizations
Dade Behring Inc.

West Sacramento

450

Volcano Therapeutics Inc.

Rancho Cordova

309

Regents of The Univ. of CA-Research Labs
Affymetrix

Davis
West Sacramento

200
170

Woodland

165

Idexx Laboratories

West Sacramento

160

Aerojet Fine Chemicals, LLC

Rancho Cordova

159

Davis

150

Rocklin

150

Seminis Vegetable Seeds Inc.

Calgene Inc.
Energy Absorption Systems, Inc.
Protec Intl.

Placerville

125

J & W Scientific

Folsom

120

Coherent Inc.

Auburn

100

West Sacramento

91

Davis

81

Auburn

75

Davis

71

ThermoGenesis Corp.

Rancho Cordova

70

Jackson Laboratory at UC Davis

West Sacramento

60

Severn Trent Laboratories (STL)
Celera AgGen
Miltenyi Biotech Inc.
Novozymes Biotech Inc.

Ophthalmic Imaging Systems Inc.
California Laboratory Services (CLS)
Immuno Concepts Inc.
NAI Technology Products
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Sacramento

55

Rancho Cordova

50

Sacramento

45

Auburn

40

Offers clinical diagnostics products and systems for laboratories
Medical devices & equipment-manufacturer of IVUS catheters
and functional measurement guidewires
Part of UC Davis-physical and non-physical research facilities
Develops and markets systems for genetic information
Developer, grower and marketer of fruit and vegetable seeds
through cross-pollination & advanced breeding methods
Development & commercialization of tech-based products &
services for vet., food & water applications
Manufactures active pharmaceutical ingredients and registered
intermediates
Genetic engineering in agriculture, particularly oils, fresh
produce, and cotton
Research and development of more efficient energy-absorbing
materials and technology
Produces specialty chemicals and products for wide range of
industries
Designs and manufactures GC column products (blood testing)
Provides photonic based solutions to commercial and scientific
research markets
Environmental testing company specializing in chemical,
physical, and biological analysis
Provides genetic analysis and related diagnostics for plants and
animals
Develops and produces products & technologies for cell
separation, cell biology and other biology applications
Produces more than 500 enzyme products
Designs, manufactures, and distributes equipment to collect,
freeze, and manage sensitive blood products & tissues
Non-profit-UC Davis and Jackson Lab of Maine alliance to breed
and distribute research mice
Provides innovative, clinically engineered, imaging system
solutions to the eye care market
Full service environmental chemistry laboratory
Develops products to advance quality of diagnostic assays for
systemic rheumatic diseases
Makes monitors and cameras for medical imaging
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City

Regional
Employment

El Dorado Hills

37

Woodland

36

Davis

35

New Star Lasers, Inc.

Roseville

35

Cedaron Medical, Inc.

Davis

30

El Dorado Hills
Davis

30
29

Davis

29

A-med Systems Inc.

West Sacramento

28

Aphton Corporation
Bio-Rad Laboratories Inc.

Woodland
West Sacramento

28
28

McClellan

27

AgraQuest Inc.

Davis

25

Andermac Inc.

Yuba City

25

National Forest Genetic Electrophoresis Lab

Placerville

24

Arcadia Biosciences

Davis

21

Sagres Discovery (purchased by Chiron Corp.)

Davis

20

Ventria Bioscience

Sacramento

20

VORTRAN Medical Technology 1, Inc.

Sacramento

20

Woodland

19

Sacramento

18

West Sacramento

17

Rocklin

17

Davis

16

Company/Organization
Hayes Medical, Inc.
Bentec Medical
MMI Genomics (previously Celera AgGen)

Synvasive Technology Inc.
Campbell Research & Development
Integrated Surgical Systems Inc.

Martin Testing Laboratories

Syngenta Seeds Inc.
Hanger Prosthetics and Orthotics Inc.
Lipomics Technologies Inc.
Mionix Corp.
Antibodies Inc.

Sacramento Regional Research Institute

Products/Services
Develops and manufactures implants, including knee joints for
orthopedic surgeries
Develops and manufactures devices for pediatrics, urology, ENT
and interventional radiology
Provides genetic analysis & related diagnostics for plant and
animal production
Designs and manufactures solid state lasers
Develops medical data software for applications including PT,
cardiologists & orthopedics
Develops and manufactures medical orthopedic instrumentation
Vegetable breeding, processing and research company
Provides computer-controlled, image-directed robotic products
for surgical applications
Designs, develops & commercializes pVADs (medical devices for
heart)
Develops anti-hormonal immunotherapies
Develops and manufactures medical diagnostic test kits
Labs developed to provide advanced product assurance &
reliability testing: applied to new technologies and materials
Develops environmentally friendly pest management products
Manufactures customized gurneys and complete perineal
systems
Bio laboratory and research station- part of the U.S. Forest
Service
Solves agriculture problems of plant stress, nutrient use, crop
protection, & harvest quality
Develops methods to identify and validate disease-causing
cancer genes-used in the development of therapeutics
Bio-pharma R&D of products in human nutrition, human
therapeutics, and animal health
Disposable respiratory medical devices
Researches and develops vegetable seeds and crop protection
products
Designs, fabricates, and fits artificial limbs, braces, and supports
Develops tools for drug discovery & personalized medicine using
metabolite analysis & data interpretation
Produces products that inhibit microbial growth on food and
reduce pathogen contamination levels
Supplier of antibodies and immunochemistry products and
services
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Company/Organization
Guided Wave Inc.
Hand Biomechanics Lab Inc.

City

Regional
Employment

El Dorado Hills

16

Sacramento

16

Gemini Bio-Products Inc.

Woodland

14

Hygieia Biological Laboratories

Woodland

13

Sacramento

13

Monsanto Co.

Roseville

12

Thoratec Corp.
Anawah Inc.

Rancho Cordova
Davis

12
10

Davis Sequencing Inc.

Davis

10

PHL Associates Inc., dba Poultry Health Laboratories
ParaGen

Davis
Davis

10
9

Rancho Cordova

8

Davis
Pollock Pines

7
7

KHS Machines, Inc.

Sacramento

7

Aaken Laboratories

Woodland

6

Evit Labs Inc.

McClellan

6

Sacramento

6

LifeWave Inc.

Roseville

6

Petrik Laboratories Inc.

Woodland

6

Rancho Cordova

6

Woodland

5

Woodland
Sacramento
Davis

5
4
4

RZ Syntopical (RZS) Technologies

Digital Diagnostic Laboratories
Agri-Analysis
Avitro Inc.

ImmVaRx, Incorporated

Spectrum Environmental Technologies Inc.
JR Scientific Inc.
Mycogen Corp.
GeneScreen, Inc.
Nachtmann Analytical Laboratory Inc.

Sacramento Regional Research Institute

Products/Services
Design and manufacture infrared (NIR) spectrophotometric
analyzers
Product design and manufacturing of bio-medical devices
Provider of biological and chemical products to the global cell
culture community
Research, develops, and manufactures veterinary and human
vaccines and pharmaceuticals
Developing a set of urgently-needed products and services that
protect, enhance and save human lives
Provider of Ag. products & solutions using plant biotechnology,
genomics & breeding to improve productivity
Develops advanced cardiac support devices
R&D company targeting improvements in whole foods
Automated DNA sequencing outsourcing facility serving
customers worldwide
Researches, develops, and manufactures veterinary biologics
Genetic analysis and plant DNA marker and mapping technology
Mold Testing Lab with rapid mold identification through advanced
technology
Agricultural laboratory
Produces medical device and pharmaceuticals
Produces equipment/solutions for pharmaceutical & biological
product processing and packaging of fluids
Drug and Ag. research and development laboratory
R&D based aerosol technology for pulmonary treatment
medications
Developing immunotherapies and specific diagnostics for classes
of cancers and allergies
Develops non-invasive medical devices that improve the
monitoring & diagnosis of patients in health care settings
Applied microbiology in mainline agriculture, bioremediation, and
nutrition
Contract sterilization, environmental services, instrument
manufacturers, & research
Manufactures biological animal products, FBS replacements,
serum-free media, cell culture media, and reagents
Develops insect resistant crop technology
Offers genetics and identity testing for paternity and forensics
Environmental laboratory
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City

Regional
Employment

Allometra, LLC

Davis

3

Eisenlohr Technologies Inc., dba ETI

Davis

3

Roseville

3

El Dorado Hills

3

Sacramento

2

Roseville

2

Leptogen Inc.

Davis

2

Blue Rose Biotech

Davis

1

Woodland

1

Syntech Research Inc.

Davis

1

AppliedGeneX

Davis

N/A

B&B Medical Technologies Inc.
Cycura Corporation
Enzion Laboratories Inc.
Maccabee Seed Co.
SialoGen Therapeutics, Inc.

Loomis
Rocklin
Roseville
Davis
Davis

N/A
N/A
N/A
N/A
N/A

Stormont Laboratories Inc.

Woodland

N/A

Telescan Medical Systems

Auburn

N/A

Davis

N/A

Vacaville

1,000

Vacaville

650

Grass Valley
Grass Valley

10
7

Company/Organization

Pulsar UV Technologies
Surgica Corp.
Applied Cytometry Systems Inc.
CathEffects LLC

New Technologies Research Growers (NTR)

Vitalea Science, Inc.

Products/Services
Produce genomics data visualization software
Manufactures and develops handheld medical technologies &
radiographic image analysis solutions
Produces ultraviolet disinfection and oxidation using pulsed high
intensity ultraviolet light
Manufactures and markets embolization medical devices for
minimally invasive surgical and therapeutics
Develops and produces cytometry products
Develops and manufactures mapping systems for cardiac
arrhythmia diagnosis and therapy
Bio-pharma R&D company developing orally active drugs for the
treatment of obesity and related conditions
Provides research, product development, & consulting for plant
technology
Provides contract growing services
Provides independent research & product development services
to many industries
Develops gene analysis solutions through gene
transcription/pathogen loads and bioinformatics
Develops and markets critical care products
Providers of oral biofeedback unit designed to stop teeth grinding
Makes yeast culture products used as food additives for livestock
Agricultural research company
Developing novel therapeutics to treat cancer and AIDS
Testing and analysis for verifying the identification of horses,
cattle, and other domestic animals
Produces cardiac event recorders
Analytical services in support of Accelerator Mass Spectrometry
investigations

LSMDI Companies/Organizations on Fringe of Sacramento Region
Alza Corporation
Genentech Inc.
Special Devices Inc.
Applied Science Inc.

Sacramento Regional Research Institute

Partners with pharma and biotech companies to develop and
manufacture pharma products for healthcare
Uses human genetic information to discover, develop,
manufacture and commercialize biotherapeutics
Medical instrument development company
Designs and manufactures medical devices
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City

Regional
Employment

BioSure Inc.

Grass Valley

5

Orthomed Products Inc., dba AquaShield USA
Lexrite Labs Inc.

Grass Valley
Dixon

5
N/A

Folsom
Roseville
Rancho Cordova
El Dorado Hills
Rancho Cordova
Roseville
Roseville
Rocklin
El Dorado Hills
Rancho Cordova
Auburn
Rancho Cordova
Folsom

7,000
4,000
2,800
1,400
1,300
730
650
560
470
420
350
300
200

FDI Collateral Management

Sacramento

190

Meridian Project Systems Inc.
Hansen Information Technologies
Quest
Pasco Scientific Inc.
Tesco Controls Inc.

Folsom
Sacramento
Sacramento
Roseville
Sacramento

189
187
179
175
172

Company/Organization

Products/Services
Manufactures biological controls, standards, and reagents for
cytometry, flow cytometry, and cellular counting
Manufactures reusable orthopedic cast covers
Early-stage company engineering monoclonal antibodies

Major High-Technology Companies/Organizations (Non-LSMDI)
Intel Corp.
Hewlett-Packard Co.
Electronics Data Systems Corp., dba EDS
DST Output
Aerojet
NEC Electronics America Inc.
Agilent Technologies
TASQ Technology Inc.
DST Innovis
Motion Control Engineering Inc.
Coherent Inc.
Teledyne Electronic Technologies
Narda Microwave - West, an L-3 Communications Co.

Semiconductor components
Computer-related equipment and products
Electronic business systems
Customer management software
Strategic and space propulsion systems
Semiconductor devices
Test and measurement and communications equipment
Information and merchant management software
Billing software
Elevator control systems
Lasers and systems for many applications
Traveling-wave tubes for several applications
Microwave products
Software for those who file/track info with state or motor vehicle
depts.
Project management software & application solutions
Municipal management software
Networking products and services
Hardware and software for teaching science
Advanced control systems integrator

Sacramento Regional Research Institute, July 2004
Data Sources: SRRI Survey
Listed Companies and Organizations
Sacramento Business Journal, Book of Lists, 2003
Listed Company and Organization Web Sites
Yolo County Biozone Web Site
Note: N/A=firms were contacted but either declined to provide information or did not reply.

Sacramento Regional Research Institute

B-6

APPENDIX C—PHASE II REFERENCES

Appendix C—Phase II References

California Healthcare Institute and PriceWaterhouseCoopers. Biomedical Manufacturing
in California. 2004.
California Healthcare Institute and PriceWaterhouseCoopers. California’s Biomedical
Industry. 2004.
Cortright, Joseph and Heike Mayer. Signs of Life: The Growth of Biotechnology Centers
in the U.S. Washington, D.C.: The Brookings Institution, 2002.
De La Mothe, John and Jorge Niosi. The Economic and Social Dynamics of
Biotechnology. Boston: Kluwer Academic Publishers, 2000.
Devol, Ross. “Biotechnology and Bioscience.” Milken Institute Views, First Quarter
2000.
Gibson, Steve. “West Sac’s Promise, Perils Assessed.” Sacramento Bee, 21 April 2004.
Kerr, Jennifer. “Looking for New Blood.” Sacramento Business Journal, 8 August
2003.
Kjelstrom, Judith A. “Workforce Training.” Sacramento Regional Life Sciences Summit
2004, Sacramento. 4 March 2004.
Lamb, Celia. “Funding Slump Stunts Growth of Small Firms.” Sacramento Business
Journal, 3 January 2003.
Lamb, Celia. “Life and Death.” Sacramento Business Journal, 9 April 2004.
Lee, Mike. “Biotech Firm Seeks Friendlier Fields Afar.” Sacramento Bee, 10 June 2004.
Lee, Mike. “Sacramento Area Push to Boost Biotech Industry.” Sacramento Bee, 1
August 2003.
Lee, Mike. “Will Capital Area Be Biotech Mecca; Despite Gains, Region Lacks Major
Funding.” Sacramento Bee, 4 March 2003.
Monroe, Tapan, Gary W. Craft, and David Hutton. A Critical Analysis of the Local
Biotechnology Industry Cluster—Counties of Alameda, Contra Costa, and
Solano. 2002.
Osthol, Anders and Johan Lembke. Strategies and Partnerships for Biotech Regions:
The Regional Innovation and Partnership Project. Stockholm: ITPS, 2003.
Pickering, Lulu and Paula C. Newton. New Hampshire Biotechnology Industry SWOT
Analysis. 2001.
Pollak, Daniel. California’s Bioscience Industry: Overview and Policy Issues.
Sacramento: California State Library, California Research Bureau, 2002.
Real Estate and Land Use Institute. Study of the Biological Sciences Industry in the
Sacramento Region. Sacramento: California State University, Sacramento, 1998.
Taking Action for Tomorrow: California Life Sciences Action Plan. 2004.
Taking Action for Tomorrow: Sacramento Life Sciences Strategic Action Plan. 2004.
U.S. Department of Commerce. A Survey of the Use of Biotechnology in U.S. Industry.
Washington, D.C.: U.S. Department of Commerce, 2003.

Sacramento Regional Research Institute

C-1

