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INTRODUCTION

The Southern California life sciences cluster is one of the most vibrant and innovative in the world,
benefiting from a unique collegiality that arises out of its high concentration of research institutes and close
proximity of companies from all sectors. Stretching south from Orange County’s bustling medical device
hub through San Diego County’s research institutes and pockets of innovation in Carlsbad, Torrey Pines and
Sorrento Valley, Southern California attracts investors, partners and imitators from around the globe.
What began more than 35 years ago with a single biotechnology startup has evolved into one of the world’s
largest life sciences hubs. Several major forces put the region on the map: science breakthroughs out of the
research institutes on the Torrey Pines Mesa and in and around Irvine, as well as the success of the region’s first
true biotechnology company, Hybritech, and the growth of the medical device industry in both San Diego and
Orange counties.
Scientists out of UC San Diego founded San Diego-based Hybritech. The company’s signature product,
a diagnostic test for prostate cancer – the PSA test – and the company’s acquisition by pharmaceutical giant
Eli Lilly for $400 million cash in 1986, created the first generation of Southern California biotechnology
entrepreneurs with the finances and connections to start new companies.
Those entrepreneurs went on to form or nurture scores of biopharmaceutical and medical device start-ups,
including San Diego’s biggest biotech drug success story, Idec, which is now part of Biogen-Idec.
In Orange County, the medical device industry’s story of growth began much as it did in San Diego County.
Scientists and engineers originally attracted to the region for military research and manufacturing jobs began to
translate basic bioscience research from the surrounding labs and universities into potential products. Edwards
Lifesciences, founded in Santa Ana in the late 1950s, anchored the device cluster to the north. It, too, graduated
a new generation of entrepreneurs who started their own companies in Orange County. Meanwhile, Allergan,
an Irvine eye drug company also founded in the 1950s, began to move into the new field of biotechnology in the
late 1980s, with the acquisition of Botox.
During these same years, funding for basic science from the National Institutes of Health began to grow,
and the science in both Torrey Pines and the UC Irvine area started leaping ahead. Today, more than two dozen
research institutes, universities and colleges in Southern California conduct basic scientific research or train
future generations of scientists, entrepreneurs and life science workers.
As the industry has grown, so has the infrastructure to support it. Southern California is home to law firms,
accountants, real estate firms, equipment suppliers and public relations firms that specialize in the life sciences.
This critical mass of research, entrepreneurs, support services and private investors savvy about the risks and
long incubations for life science products acts as a magnet to attract even more life science activity to the region.
While the life sciences in San Diego and the Orange County towns of Irvine and Mission Viejo have built
global reputations for their life science prowess, the industry has also been taking root in Riverside County.
There, Abbott Vascular and other medical device manufacturers take advantage of a more affordable housing
market and proximity to a talented regional work force. This “neighborhood” in the region’s cluster stands to
become even more powerful with the expected opening of UC Riverside’s School of Medicine in 2013.
And to the east in Imperial County, long known for its agricultural heritage, new life science sectors such as
industrial biotechnology and biofuels are creating opportunities for new jobs and new relationships.
This sprawl of life-saving innovation makes Southern California a case study for investing millions of dollars
to foster the creation of biotechnology clusters and the growth of well-paying jobs. The industry that generates
cures and therapies for society’s most devastating diseases is also developing alternative energy technologies to
replace fossil fuels and chemicals that degrade the environment. A major economic driver in Southern California,
this is the type of industry that economic development agencies around the world covet: it’s clean and it
stimulates the economy with a well-paid, well-educated workforce that demands excellent schools and plenty of
first-rate cultural opportunities.
BIOCOM is the nonprofit trade association that represents Southern California’s life sciences industry.
Its 560 members encompass all sectors of the life sciences, as well as academia and research institutes, service
providers and patient advocacy agencies.
BIOCOM was launched in 1992 when San Diego’s biotechnology start-ups realized that they needed a
strong and united voice to deal with city and state officials who had recently proposed measures that could

decimate the industry, including water restrictions. Twenty years later,
BIOCOM continues to provide public policy support in city halls, in
Sacramento and on Capitol Hill, where it partners with peer industry
groups from across the nation. It saves its members money through group
purchasing, and it provides numerous workforce development programs
that allow current employees to enhance their skills and help train the next
generation of workers. BIOCOM is also a premier networking organization,
hosting over 75 events a year. Capital development for the region is a major
BIOCOM goal, and the organization has several other initiatives aimed at
helping member companies accelerate their success.
In 2007, after years as a San Diego-based organization, BIOCOM
decided to try and help strengthen the natural synergies occurring between
its members and life science companies in neighboring counties. This led
BIOCOM to expand its reach and to provide services across county lines,
just as its original member companies were doing business and forming
partnerships across county lines.
This study recognizes those same synergies that pay no mind to the
borders separating the counties of Southern California. And that is what
makes this economic impact report so unique.
The region on which this study focuses includes Orange, Riverside,
San Diego, and Imperial Counties. Previous research has been restrained
by the geographic boundaries of metropolitan statistical areas, such as
counties, states or nations. Many studies used tax codes that view San
Diego as separate from Orange County and exclude Riverside and Imperial
Counties entirely. That does not allow for the study of the obvious linkages
between the counties, whether it is personnel, service providers or
academia.
This study examines the region as a whole and on a county-by-county
basis. In each county, we take a look at the many different sectors of the life
sciences industry. By drilling down to understand the unique characteristics,
strengths, weaknesses, and nuances within each county, this study provides
a deeper understanding of the life sciences industry and each sector within
each county.
The purpose of this study is three-fold. The first section provides
an economic overview of the counties and region, giving the reader a
context of both the size and scope of the regional economy, wages,
population growth, and education. The second moves from overarching
economic trends to the life sciences industry cluster. It includes current
and forecasted employment, economic impacts, and foreign trade. In
particular, this section will illustrate clusters of competitiveness and degrees
of specialization when compared with the United States and other regions.
In addition, we will examine the linkages between key supporting industries
and the life sciences cluster to gauge the economic contribution the life
sciences industry is making to these industries. The third section examines
investment and funding trends.
The goals of the report are to provide the community, and those
interested in it, with a clear and accurate understanding of the innovation
occurring in Southern California, to measure its economic impact on the
county and the region, and to offer a fair representation of future growth
that can be expected.
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METHODOLOGY
The purpose of this study is to provide a deeper understanding of the life sciences industry cluster in
Southern California. By taking a data-driven approach, this study will serve as a tool for industry professionals,
economic development practitioners, and policy makers, enhancing their planning efforts and facilitating their
decision-making process. Three methodologies are involved:
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For the purposes of our study, we have defined Southern California by
incorporating the counties BIOCOM serves; Imperial, Orange, Riverside, and
San Diego. As stated earlier, scores of previous studies have typically been limited
to traditional metropolitan statistical areas, states, or nations. By looking at the region
as a whole, we analyze the relationships between the counties and determine how
they complement each other and grow as a regional entity from within.

DEFINING THE LIFE SCIENCES
INDUSTRY CLUSTER
The life sciences industry cluster is not static; its core
attributes are innovation and evolution. Any attempt to define
the life sciences industry must understand and embrace the
latest industry trends, technologies and economic linkages. The
concept of clusters itself, as a fundamental structure, is based
on biological or evolutionary principles. Alfred Marshall, who
pioneered the concept of industry clusters in the 1890s, was
deeply influenced by the notion of the co-evolution between
industry and the regional economy. In his landmark Principles
of Economics, Marshall states that a large part of his book is
intended to “emphasize the notion that economics is a science
of life, and is akin to biology rather than mechanics.” After an
exhaustive literature review, key informant interviews, and
input-output relationships defined by the IMPLAN economic
model, we have defined the life sciences as comprising the
following sectors:
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BIOPHARMACEUTICALS: Firms that develop
and produce pharmaceuticals, biologics and
medicinal products.
RESEARCH & LAB SERVICES: Firms engaged in
research and development in biotechnology and other
life sciences, life science testing laboratories, and
stand-alone medical research laboratories.
MEDICAL DEVICES & DIAGNOSTICS:
Firms that develop and manufacture medical
instruments and supplies, laboratory equipment,
electro-medical apparatus including MRI and
ultrasound equipment, dental equipment and
supplies, and ophthalmic products.
INDUSTRIAL BIOTECHNOLOGY & BIOFUELS:
Firms using biological tools such as microbes and
enzymes in the manufacture of chemicals, fertilizers,
textiles, cosmetics, and energy production.
LIFE SCIENCES TRADE: Firms engaged in the
wholesale distribution of medical and dental supplies.

Each sector was determined by grouping specific six-digit NAICS
(North American Industry Classification System) codes pertaining to the
individual sector. A complete list of codes used in the analysis is provided
in Appendix A.
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For an industry to flourish, it must establish a critical mass.
A high level of specialization fosters synergy and collaboration as
though knowledge is “in the air.” An effective and commonly used
economic base technique to measure a region’s specialization is
the location quotient (LQ). This study utilizes employment as its
unit of measure for LQ. The employment in a selected industry is
related to a reference variable, in this case, national employment.
The arithmetic nature of an LQ leads to the following rules of LQ
evaluation:
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than the nation in the particular industry.



t-2JTJOUFSQSFUFEBTUIFSFHJPOCFJOHMFTTTQFDJBMJ[FE
than the nation in the particular industry.
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of specialization when compared with the nation in the
particular industry.

LQ can also be utilized to identify industries that are underrepresented in a region.
These industries may provide opportunities for further
growth, or, conversely, they may impede growth and relocation of
companies within that industry in the future.
Shift share is a second economic base technique used to
highlight the region’s competitive advantages and disadvantages.
It proves useful by providing investment targets so that local
stakeholders can help high-performing industries continue to
outperform national trends or else “catch up” with national trends
so the regional economy is not left behind in those sectors. Shift
share analysis includes three basic components:
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in the regional industry over the specified timeframe.
The change is “actual” for historical data and “projected”
for future years’ data.
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in the regional industry if it followed national trends exactly.
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indicators, this explains how much of the change in a given
industry is due to a unique competitive advantage that
the region possesses, because the growth cannot be
explained by national trends in the industry or the
economy as a whole.

ECONOMIC IMPACT
The analysis of the economic impact of the life sciences
industry incorporates data primarily provided by EMSI*
and the IMPLAN* input-output model. These estimates of
total economic activity include direct, indirect, and induced
impacts based on the activities of a given industry.
An example to consider is the economic impact of
pharmaceuticals. The direct effects would include the
activities of the firm that hires employees, pays wages, and
purchases materials. In addition, the firm will buy equipment
and office supplies, and it will engage professional service
providers, such as accountants and attorneys, as part of its
normal business operations. Indirect effects capture the
economic activities of the company’s vendors. For instance,
the accounting firm that provides bookkeeping services buys
office supplies, rents space, purchases computer equipment,
and hires services for its business needs. Induced effects
include the impact of the employees of all these firms
spending a portion of their wages and salaries in the local
economy. The total impact is calculated by adding up the
direct, indirect and induced impacts.

TRIANGULATION OF THE DATA
Triangulation can be defined as combining multiple
observers, theories, methods, and empirical materials.
Researchers can hope to overcome the weakness or intrinsic
biases and the problems that come from single-method,
single-observer, and single-theory studies. This analysis
incorporates three primary methods: location quotient, shiftshare analysis, and the IMPLAN input- output model.
Each tool is utilized to describe various aspects of
the industry cluster, providing a far more holistic approach
to analyzing the cluster’s overall strengths, weaknesses,
and activity. The LQ is incorporated to determine a
region’s relative specialization. IMPLAN data determine
the commodity flows in the region. Shift share analysis is
integrated to establish the region’s competitiveness within
each sector.

*Find definitions and terms on the key concepts and assumptions page 36
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REGIONAL OVERVIEW
A rich and diverse region. Southern California offers an abundance of educational and cultural
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amenities and year-round sunshine. Its lucky inhabitants and visitors enjoy the geographic diversity that ranges
from the haunting beauty of the Anza-Borrego Desert to the splendor of Temecula wine country through the
Palomar Mountains to the breathtaking miles of the cliff-lined Pacific Coast. To understand the life sciences
industry of Southern California, we must first examine the context in which the cluster operates. This section
provides a regional overview of the four counties included in the analysis, examining a wide range of variables
including population, employment and education.
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IMPERIAL
2011

178,690

AREA

2009

2011

%CHANGE

United States

307,006,550

311,922,166

1.6%

California

36,961,540

37,799,684

2.3%

San Diego

3,062,717

3,134,800

2.4%

Orange

2,988,185

3,040,859

1.8%

Riverside

2,145,133

2,273,699

6.0%

Imperial

171,782

178,690

4.0%

8,367,817

8,628,048

3.1%

The region is home to over 8.6
million people with San Diego
and Orange counties encompassing
72 percent of the population.
From 2009 through 2011, the
region experienced steady growth,
outpacing both the United States
and California.

COUNTY

REGIONAL TOTAL

Sources: EMSI Complete, U.S. Census Bureau

The region’s 4.5 million employees
work in a diverse economy, closely
resembling the United States.
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POPULATION

7
2011 EMPLOYMENT BY MAJOR INDUSTRY SECTOR
INDUSTRY

REGION

TOTAL %

US %

Natural Resources and Mining

54,737

1.2%

2.8%

Construction

235,739

5.1%

5.1%

Manufacturing

314,230

6.9%

7.1%

Trade

629,594

13.7%

13.7%

Transportation and Utilities

119,635

2.6%

3.9%

Information

75,261

1.6%

1.8%

Finance, Insurance and
Real Estate

527,003

11.5%

9.8%

Professional and Business Services

802,172

17.5%

14.3%

Education and Healthcare

479,587

10.5%

13.6%

Leisure and Hospitality

473,593

10.3%

9.1%

Other Services

254,309

5.6%

5.2%

Government

615,674

13.4%

13.6%

4,581,534

100.0%

100.0%

TOTAL

Source: EMSI Complete Employment (Life science sectors fall within all of these major industries)
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The region is a high wage area, with
the average wage 9 percent greater
than in the United States.

AVERAGE WAGE BY AREA
70,000
60,000

113%

114%

116%

109%

50,000
83%

82%

40,000
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0

$56,662

$43,429

$42,689

$60,315

10,000

$59,407

20,000

$58,999

$52,217

30,000

United States California San Diego Orange Riverside Imperial Region

Sources: EMSI, Bureau of Labor Statistic

EMPLOYMENT CHANGE 2009-2011
From 2009 through 2011, the
region added 23,163 jobs, outpacing
the California economy.
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AREA

2009

2011

%CHANGE

United States

172,564,383

173,545,944

0.6%

California

19,868,855

19,903,192

0.2%

San Diego

1,814,118

1,834,723

1.1%

Orange

1,876,351

1,888,799

0.7%

Riverside

799,505

789,426

-1.3%

Imperial

68,392

68,586

0.3%

4,558,366

4,581,534

0.5%

COUNTY

REGIONAL
TOTAL

Source: EMSI Complete Employment

FORECASTED EMPLOYMENT CHANGE 2011-2013
During the next two years, the
regional economy is forecast to
add just over 127,000 jobs, with
Imperial County experiencing the
highest levels of growth.

AREA

2011

2013

%CHANGE

United States

173,545,944

178,512,715

2.9%

California

19,903,192

20,438,308

2.7%

San Diego

1,834,723

1,883,460

2.7%

Orange

1,888,799

1,931,235

2.2%

Riverside

789,426

821,621

4.1%

Imperial

68,586

72,526

5.7%

4,581,534

4,708,842

2.8%

COUNTY

REGIONAL
TOTAL

Source: EMSI Complete Employment
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EDUCATIONAL ATTAINMENT: 2011
LEVEL OF
ATTAINMENT

IMPERIAL

ORANGE

RIVERSIDE

SAN
DIEGO

REGION

CA

US

Graduate Degree
or Higher

4.9%

12.3%

7.4%

12.5%

11.0%

10.7%

10.3%

Bachelor’s Degree

8.2%

23.3%

13.4%

21.6%

19.9%

19.3%

17.6%

Associate’s Degree

8.0%

7.7%

7.6%

7.9%

7.8%

7.7%

7.5%

Some College

20.3%

21.5%

26.0%

23.4%

23.3%

22.2%

21.0%

High School Diploma

22.5%

18.3%

25.1%

19.6%

20.6%

20.8%

28.4%

Notes: Population over 25 years old
Source: Census Bureau, EMSI Complete

From 2009 through 2010, Imperial
County more than doubled
the number of STEM program
degree completions.
TOTAL COMPLETIONS BY COUNTY

STEM COMPLETIONS BY COUNTY

COUNTY

2009

2010

%CHANGE

COUNTY

2009

2010

%CHANGE

San Diego

55,362

55,856

0.9%

San Diego

6,612

7,059

6.8%

Orange

50,256

54,389

8.2%

Orange

5,287

5,578

5.5%

Riverside

15,602

16,515

5.9%

Riverside

2,491

2,550

2.4%

Imperial

1,131

1,505

33.1%

Imperial

50

113

126.0%

TOTAL

122,351

128,265

4.8%

TOTAL

14,440

15,300

6.0%

Source: EMSI, National Center for Education Statistics

Sources: EMSI, National Center For Education Statistics,
Hendershot Economics
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42 percent of San Diego County
residents possess an associate’s
degree or higher, compared with
35 percent of the United States

Education serves as a catalyst for innovation. The very roots of our
life sciences industry cluster began with UC San Diego. Statistics show that
students are more likely to stay where they already have established ties
through their university. A region that can attract the best and brightest and
retain their “homegrown” talent is strongly positioned to capitalize on its unique
educational assets.
Southern California is home to over 150 degree- or certificate-granting
institutions offering a wide range of opportunities. With over 260,000 college
students, San Diego County boasts one of the highest concentrations of students
in the United States. Many of the region’s institutions of higher learning bolster the
life sciences cluster by producing graduates in science, technology, engineering and
mathematics, commonly referred to as STEM programs.

9

REGIONAL EDUCATIONAL ACHIEVEMENT
In 2010, the region awarded
over 89,000 degrees
(associate’s or higher).

AWARD LEVEL

2010 Completions

Award of less than 1 academic year

19,969

Award of at least 1 but less than 2 academic years

13,379

Award of at least 2 but less than 4 academic years

511

Post-baccalaureate certificate

4,621
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Post-master’s certificate

274

Associate’s degree

24,522

Bachelor’s degree

44,538

Master’s degree

17,186

Doctorate degree

3,265

Sources: EMSI, National Center For Education Statistics, Hendershot Economics

REGIONAL STEM EDUCATIONAL ACHIEVEMENT
In 2010, the region awarded over
13,000 degrees in STEM fields.

AWARD LEVEL

10

2010 Completions

Award of less than 1 academic year

903

Award of at least 1 but less than 2 academic years

501

Award of at least 2 but less than 4 academic years

0

Post-baccalaureate certificate

3

Post-master’s certificate

189

Associate’s degree

3,069

Bachelor’s degree

7,949

Master’s degree

2,040

Doctorate degree

646

Sources: EMSI, National Center For Education Statistics, Hendershot Economics

ORANGE

RIVERSIDE

2010

89,000+ees
Associates /+ degr

2010

SAN DIEGO

13,000+
ees
STEM fields degr
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LIFE SCIENCES INDUSTRY

Medical Devices and Diagnostics

LIFE S C IENC ES I NDUST RY

Southern California’s life sciences cluster employs just over 97,000 in five sectors: biopharmaceuticals,
industrial biotechnology and biofuels, life sciences trade, medical devices and diagnostics, and research and lab
services. Medical devices and diagnostics is the region’s largest life sciences sector, employing 33,871 and edging
out research and lab services by 1,993 jobs. These two sectors account for 68 percent of the total employment
in the cluster, with over 65,000 in the region. The life sciences trade and biopharmaceuticals sectors stand on
relatively equal footing, employing 13,925 and 11,425 respectively. Industrial biotechnology and biofuels, still
considered an emerging sector, employs 6,095 or 6 percent of the total employment in the cluster.

Research and Lab Services
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LIFE SCIENCE EMPLOYMENT BY INDUSTRY
Biopharmaceuticals
11,425

Industrial Biotechnology & Biofuels
6,095
Life Sciences Trade

31,866
13,925

33,871

2011
Source: EMSI Complete Employment, Hendershot Economics

LIFE SCIENCE EMPLOYMENT BY COUNTY
629
San Diego
Orange

13,165

Riverside
41,937

Imperial

41,439

2011
Source: EMSI Complete Employment, Hendershot Economics
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A region’s specialization is measured
by location quotient (LQ) analysis.
If the LQ value is above 1.00, the
region has a greater concentration
of that sector than the nation.
Conversely, if the LQ is below 1.00,
the region has a lower concentration
of that sector than the nation.
Southern California has a 1.63
LQ, which means that the region’s
concentration of this industry is 63
percent greater than the nation’s
as a whole. Another way to say it
is that there are 63 percent more
life science jobs per capita than the
national average.

LIFE SCIENCES EMPLOYMENT BY INDUSTRY
120,000
100,000
80,000

27,556

30,690

31,866

33,349

34,612

31,526

33,299

33,871

34,718

35,540

Biopharmaceuticals

40,000
20,000
0

Industrial Biotechnology & Biofuels
Life Sciences Trade
12,798
6,062

13,370
6,065

13,925
6,095

14,623
5,949

15,233
5,845

Medical Devices and Diagnostics

11,741

11,407

11,425

11,769

12,114

Research and Lab Services

2009

2010

2011

2012

2013

Source: EMSI Complete Employment, Hendershot Economics

The LQ for life science jobs within the region as a whole has been relatively
high in recent years and is projected to continue rising through 2013. In 2009, the
LQ was 1.52. It increased to 1.63 by 2011, and it is projected to rise to 1.70 by
2013. In plain English, this means that by 2013, there will be 70 percent more jobs
in the life sciences industry in the region than the national average.
San Diego and Orange counties lead the region in terms of life sciences
employment, with each hosting over 41,000 jobs. These counties also display high
LQ scores (1.79 and 1.72 respectively), indicating that per capita employment in life
sciences for these two counties is more than 70 percent higher than the national
average. While both counties are projected to continue seeing strong growth in
these industries, by 2013, the LQ of San Diego County is projected to remain higher
than Orange County’s by a small margin.
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LIFE SCIENCES EMPLOYMENT BY COUNTY

Imperial

94,832
2010

Source: EMSI Complete Employment, Hendershot Economics

TOTAL:

89,682

94,832

97,169
2011
97,169

100,407
2012

2013
551
103,344
2013

100,407

103,344
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44,70744,707

43,82843,828

551

14,25814,258

2012

43,40043,400

586

42,67342,673

586

13,74813,748

2011

41,93741,937

629

41,43941,439

2010

629

13,16513,165

620

40,77040,770

620

13,06913,069

San Diego
Riverside
36,37936,379

39,29339,293

13,40713,407

50,000
45,000
50,000
40,000
45,000
35,000
40,000
30,000
35,000
25,000
30,000
20,000
25,000
15,000
20,000
10,000
15,000
5,000
10,000 604
0
5,000
2009
604
0
TOTAL:
89,682
2009

40,37240,372
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60,000

Riverside
Orange
San
Diego
Riverside
Imperial

REGIONAL COMPETITIVENESS

LIFE S C IENC ES I NDUST RY

As described earlier, shift share analysis is a measure of a region’s
competitiveness. Shift share is a standard regional analysis method that helps
analysts determine how much regional job growth can be attributed to national
trends and how much is due to unique regional factors. To do this, shift share
analysis splits regional job growth into three components: national growth effect,
industrial mix effect, and regional competitiveness effect.
The first two components together can also be referred to, in shorthand, as
expected change. The national growth effect delineates how much of a regional
industry’s growth is explained by the overall health of the national economy: if the
nation’s whole economy were growing, you would generally expect to see some
positive change in each industry in your local region.
The regional competitiveness effect is the most important aspect of shift
share analysis, as it explains how much change in a given industry is due to some
unique competitive advantage that the region possesses. This is measured when
the industry growth cannot be explained by national trends in that industry or the
FDPOPNZBTXIPMF5IJTFGGFDUDBOCFIJHIFSUIBOBDUVBMKPCHSPXUIJGOBUJPOBMBOE
or industry mix effects are negative while regional growth is positive. In that case,
the regional competitiveness effect accounts for jobs “saved” from declining national
trends as well as new jobs created. This effect can also be negative if the growth
rate of the industry within the region is lower than the growth rate of the industry
at the national level. This would represent the degree to which the region is trailing
national growth in that industry.
Three of the four counties in the region posted a positive competitive effect
between 2009 and 2011. San Diego had the largest competitive effect with roughly
5,200 jobs, followed by Orange and Imperial. In a nutshell, 5,200 of the roughly
5,550 jobs created in life sciences in San Diego County over the past two years
are due to characteristics unique to San Diego, rather than effects common to the
life sciences cluster in general. Riverside County posted a negative competitive
effect of roughly 380 jobs; it lost more employment in life sciences than would be
anticipated based on average growth rates for these industries. Overall, the region is
outpacing the nation, and it can be described as a leading sector.
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LIFE SCIENCES LOCATION QUOTIENT BY COUNTY
2009

ORANGE

1.52 Region

RIVERSIDE

2011

SAN DIEGO

1.63 Region

IMPERIAL

2013

1.70 Region

COUNTY

2009

2011

2013

Imperial

0.70

0.73

0.61

Orange

1.65

1.72

1.79

Riverside

1.14

1.13

1.17

San Diego

1.58

1.79

1.87

REGION

1.52

1.63

1.70

Source: EMSI Complete Employment, Hendershot Economics
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2011 AVERAGE WAGES INDUSTRY SECTOR
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

REGION

/"

$110,079

$111,004

$123,417

$116,462

Industrial Biotechnology
and Biofuels

$45,784

$54,403

$49,881

$59,233

$54,141

Life Sciences Trade

$48,772

$132,495

$50,959

$104,599

$109,927

Medical Devices
& Diagnostics

$56,689

$108,779

$93,250

$107,081

$105,903

Research and
Lab Services

$36,126

$87,435

$44,131

$115,082

$103,958

LIFE S C IENC ES I NDUST RY

Biopharmaceuticals
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Source: EMSI Complete Employment, IMPLAN, Hendershot Economics

NUMBER OF ESTABLISHMENTS BY INDUSTRY & COUNTY
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

REGION

0

87

19

108

214

105

84

189

308

686

Life Sciences Trade

1

377

105

228

711

Medical Devices
& Diagnostics

1

388

86

240

715

Research and
Lab Services

6

281

101

821

1,209

113

1,217

500

1,705

3,535

Biopharmaceuticals
Industrial Biotechnology
and Biofuels

TOTAL

Source: EMSI Complete Employment, IMPLAN, Hendershot Economics

AVERAGE EMPLOYMENT BY ESTABLISHMENT
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

/"

54

73

50

Industrial Biotechnology
and Biofuels

5

12

9

9

Life Sciences Trade

10

20

24

17

Medical Devices
& Diagnostics

36

50

60

4

Research and
Lab Services

5

32

25

25

AVERAGE

6

34

26

25

Biopharmaceuticals

Source: EMSI Complete Employment, County Business Patterns, Hendershot Economics
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LINKAGES TO KEY INDUSTRIES

LIFE SCIENCES IMPACT: EMPLOYMENT
COUNTY

Direct

Indirect

Induced

Total

Imperial

639

138

55

832

Orange

41,364

36,620

35,430

113,413

Riverside

13,206

7,561

7,659

28,426

San Diego

41,950

29,120

35,098

106,167

TOTAL

97,169

73,438

78,241

248,849

Source: EMSI Complete Employment, IMPLAN, Hendershot Economics

LIFE SCIENCES IMPACT: LABOR INCOME
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$11,311,476

$5,062,754

$1,918,198

$18,292,428

Orange

$4,252,877,983

$2,512,334,739

$1,735,265,988

$8,500,478,710

Riverside

$1,048,517,030

$348,995,554

$302,632,548

$1,700,145,132

San Diego

$4,015,486,331

$1,870,891,672

$1,618,218,487

$7,504,596,490

TOTAL

$9,328,192,819

$4,737,284,719

$3,658,035,221

$17,723,512,760

Notes: Labor income includes all forms of employment income, including employee compensation (wages and benefits) and proprietor income.
Source: EMSI Complete Employment, IMPLAN, Hendershot Economics

LIFE SCIENCES IMPACT: ECONOMIC ACTIVITY
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$90,949,738

$15,071,949

$6,134,353

$112,156,040

Orange

$16,894,188,804

$6,517,303,709

$5,114,869,746

$28,526,362,258

Riverside

$4,492,051,318

$960,362,085

$905,191,306

$6,357,604,709

San Diego

$12,382,121,620

$4,901,257,444

$4,753,120,773

$22,036,499,837

TOTAL

$33,859,311,480

$12,393,995,187

$10,779,316,178

$57,032,622,845

Sources: EMSI Complete Employment, Hendershot Economics
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LIFE S C IENC ES I NDUST RY

The region’s 97,169 life science
employees support an additional
151,679 jobs, for a total regional
impact of 248,849 jobs. These jobs
pay a total of $17.7 billion in wages
and salaries, with an overall impact
of $57 billion in economic activity.

For a region’s life sciences cluster to remain competitive and foster future
growth, it must have strong linkages with key supporting industries. These key
industries provide the necessary economic infrastructure to move products to
market, supply and attract talent, create a sophisticated financial services network,
and offer legal services that can protect intellectual property rights and assist with
patent applications. These key support industries are increasingly vital to the longterm development of not only the life sciences cluster but also the entire region in
meeting the ever-evolving demands of all industries.
By incorporating data provided by the IMPLAN model and the BIOCOM
membership list, we have identified seven support industries that are essential
to the region’s life sciences cluster. This list is by no means exhaustive, as every
industry within the economic ecosystem plays an important role. The life sciences
cluster supports nearly 31,000 jobs in these seven industries across the region. The
largest support industry is real estate, followed by financial services.
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LIFE SCIENCES: SHIFT SHARE ANALYSIS BY COUNTY 2009–2011
COUNTY

EXPECTED CHANGE

COMPETITIVE EFFECT

Imperial

8

18

Orange

590

1,550

Riverside

143

-381

San Diego

359

5,199

1,100

6,386

Region

LIFE S C IENC ES I NDUST RY

Sources: EMSI Complete, Bureau of Labor Statistics, Hendershot Economics
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expected change based on national employment trends.

ECONOMIC ACTIVITY IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting &
Tax Preparation

$31,432

$135,222,203

$15,097,039

$68,077,736

$218,428,411

Insurance

$33,783

$445,787,072

$31,204,203

$255,027,678

$732,052,737

Legal Services

$41,244

$266,509,696

$22,828,687

$235,830,083

$525,209,710

Recruitment &
Administrative Services

$66,311

$405,540,055

$48,628,644

$251,529,940

$705,764,949

Financial Services

$223,172

$810,625,688

$85,488,633

$586,370,447

$1,482,707,940

Marketing, Advertising,
and Communications

$25,933

$193,580,230

$28,033,339

$79,601,940

$301,241,442

Real Estate

$262,138

$1,115,270,261

$190,255,827

$902,423,940

$2,208,212,166

TOTAL

$684,012

$3,372,535,205

$421,536,372

$2,378,861,765

$6,173,617,355

Sources: EMSI Complete, IMPLAN, Hendershot Economics

The life sciences industry cluster
generates a total of $6.1 billion
dollars of economic activity in
these key industries.
EMPLOYMENT CREATED IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting &
Tax Preparation

1

1,113

226

668

2,007

Insurance

0

1,572

191

1,015

2,778

Legal Services

0

1,345

154

1,185

2,684

Recruitment &
Administrative Services

1

3,111

705

2,535

6,351

Financial Services

1

3,592

397

2,677

6,667

Marketing, Advertising,
and Communications

0

1,579

210

647

2,437

Real Estate

1

3,425

836

3,722

7,984

TOTAL

5

15,736

2,719

12,449

30,908

Sources: EMSI Complete, IMPLAN, Hendershot Economics
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BIOPHARMACEUTICALS: MAJOR EMPLOYERS
BUSINESS NAME

LOCAL EMPLOYEES

Allergan Inc

2,000

Life Technologies Corp

1,400

Watson Pharmaceuticals Inc

1,279

Teva Pharmaceuticals USA Inc

950

Nbty Manufacturing

800

Medimpact Healthcare Systs Inc

450

BD Biosciences Pharmingen

400

P Leiner Nutritional Products

301

Nexgen Pharma Inc

250

Fff Enterprises Inc

200

Prometheus Laboratories Inc

160

17

Source: EMSI, Claritas, Hoover’s

In the four-county region, the sector employs 11,443 people with
an average salary of $116,000, or 49 percent above the regional average.
Orange and San Diego counties capture the lion’s share of the sector’s
employment with 41 percent (4,688) and 47 percent (5,374) respectively,
while Riverside County encompasses 12 percent (1,381). From 2009
through 2011, the region’s overall employment remained relatively stable,
losing 50 jobs during the period. Over the next two years, the sector is
forecast to increase by 8 percent, adding 425 jobs.

BIOPHARMACEUTICALS:
EMPLOYMENT BY COUNTY
COUNTY

2009

2010

2011

2012

2013

Riverside

1,507

1,400

1,381

1,418

1,466

Orange

5,183

4,773

4,688

4,764

4,850

San Diego

5,051

5,234

5,374

5,587

5,798

Source: EMSI Complete Employment, Hendershot Economics

B IOPHAR MAC EUT I C A LS

BIOPHARMACEUTICALS

The biopharmaceuticals sector can best be described as one that
produces the biologics products, drugs and therapeutics that save, prolong
and improve lives. It has been recognized as one of Southern California’s
most dynamic industry sectors, generating high paying jobs and innovation.
The region’s 214 biopharmaceutical companies have developed a wide
range of products including: the cancer medication Rituxan, the diabetes
drugs Byetta and Symlin, and the HIV medication Viracept. The region’s
rich history and competitive advantages have been catalysts for growth
and will continue to serve it well into the future.

The region’s 11,443 biopharmaceutical
jobs generate an additional 47,125 jobs
for a total employment impact of 58,568.

B IOPHAR MAC EUT I C A LS

BIOPHARMACEUTICALS:
LOCATION QUOTIENT
COUNTY

2009

2011

2013

Orange

1.66

1.55

1.56

Riverside

1.13

1.08

1.11

San Diego

1.67

1.82

1.92

Region

1.55

1.55

1.60

Source: EMSI Complete Employment,
Hendershot Economics

While overall regional employment has remained relatively stable, individual
counties have performed quite differently. We clearly see San Diego outperforming
its neighbor to the north. From 2009 through 2011, employment in Orange County
decreased by 496 jobs or 9 percent. During this same period, San Diego County
gained 322 jobs, experiencing an increase of 6 percent, essentially offsetting the
losses in Orange County.
As described earlier, a location quotient (LQ) provides a measure of a region’s
specialization in an industry sector. A LQ greater than one represents an industry
with a concentration greater than the base region, in this case, the United States.
In contrast, a LQ of less than one represents an industry with a lower concentration
than the base region. Both Orange County and San Diego County have strong
location quotients of 1.55 and 1.82, indicating there are 55 percent and 82 percent
more of such jobs in this area, per capita, than the national average. By taking the
analysis a step further, examining specific industries within the sector, we identify
a value of LQ of 7.59 for in-vitro substance manufacturing in the region, with
San Diego County having an exceptional value of 18.47 or nearly 19 times
the employment in the United States. In addition to having a specialization in
biopharmaceuticals, Southern California is forecasted to increase its share of the
total employment in the United States, largely due to increases in San Diego County,
from 1.82 to 1.92.

The region’s 11,443 jobs pay over $1.6
billion in wages, while generating an
additional $2.9 billion for a total of
$4.5 billion in wages and salaries.
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BIOPHARMACEUTICALS IMPACT: EMPLOYMENT
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Orange

4,688

14,187

9,189

28,064

Riverside

1,381

2,241

1,837

5,460.8

San Diego

5,374

10,561

9,109

25,045.0

11,443

26,990

20,135

58,569.4

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

Output represents the value of industry
production or the goods and services
produced by industry. Biopharmaceuticals
output creates a direct economic impact
of $11.1 billion and a total economic
impact of $18.8 billion.
BIOPHARMACEUTICALS IMPACT: ECONOMIC ACTIVITY
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Orange

$5,747,255,584

$2,633,849,831

$1,325,536,683

$9,706,642,098

Riverside

$1,724,694,504

$317,094,542

$217,010,868

$2,258,799,914

San Diego

$3,676,065,992

$1,928,496,118

$1,233,895,062

$6,838,457,172

$11,148,016,080

$4,879,440,491

$2,776,442,613

$18,803,899,184

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
BIOCOM 2012 Southern California Economic Impact Report

B IOPHAR MAC EUT I C A LS

As described in the methodology section, shift share is similar to a location
quotient in that it highlights the uniqueness of a regional economy, but it does so in
terms of job growth rather than total jobs in the industry. Where a location quotient
measures a region’s specialization, shift share measures a region’s competitiveness.
The following table includes two components of the shift share analysis.
The expected change is the job growth one would anticipate in the regional
industry if it followed national trends exactly. During this period, the United States
employment in this sector declined by 3 percent, losing 8,883 jobs, as reflected
in the expected change. During this same period, the region outperformed
expectations by only losing 14 jobs.
When examining the competitive effect, distinct aspects of the industry within
the region begin to emerge. The competitive effect accounts for both national
trends and the regional change, essentially explaining how much of the change
in a given industry is due to some unique competitive advantage that the region
possesses, because the growth cannot be explained by national trends in that
industry or the economy as a whole. Twenty percent of the job growth in this
sector can be attributed to the region’s competitive advantages. While the region
was on a par with overall industry trends, we clearly see that during this period,
San Diego County is an industry leader. Meanwhile, Orange and Riverside counties
are lagging behind. Within San Diego County, the biopharmaceutical sector saw
growth in the in-vitro substance and pharmaceutical preparation manufacturing
areas. During this same period, biological products (except diagnostics) and
NFEJDJOBMCPUBOJDBMNBOVGBDUVSJOHMBHHFECFIJOEOBUJPOBMHSPXUIJOUIFTFBSFBT
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BIOPHARMACEUTICALS SHIFT SHARE ANALYSIS
2009–2011
COUNTY

EXPECTED CHANGE

COMPETITIVE EFFECT

Orange

-169

-327

Riverside

-52

-90

San Diego

-82

403

-303

-14

Region

Source: EMSI Complete Employment, Hendershot Economics

BIOPHARMACEUTICALS IMPACT: LABOR INCOME
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Orange

$657,617,851

$1,089,981,010

$449,659,817

$2,197,258,679

Riverside

$214,437,040

$118,736,357

$72,549,776

$405,723,173

San Diego

$750,156,570

$778,586,374

$420,090,053

$1,948,832,998

$1,622,211,461

$1,987,303,742

$942,299,647

$4,551,814,850

TOTAL

Notes: Labor income includes all forms of employment income, including Employee Compensation (wages and benefits) and Proprietor Income.
Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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RESEARCH & LAB SERVICES

The research and lab services sector includes the many colleges,
universities and private research institutes in Southern California.
These institutions conduct basic research in the life sciences, industrial
biotechnology, genetic sequencing, and synthetic biology, and they
combine different areas of expertise, such as cellular technology and
medical device technology, to create new classes of products such as
wireless health technology. This sector also includes the growing subsectors of contract research and contract manufacturing, with companies
such as Pharmatek and Millennium Laboratories, which provide services
to the increasingly popular virtual life science business model.

RESEARCH AND LAB SERVICES:
MAJOR EMPLOYERS
BUSINESS NAME

LOCAL EMPLOYEES

UC San Diego

24,400

UC Irvine

12,186

UC Riverside

3,850

California State-Fullerton

3,000

Scripps Research Institute

3,000

Tri-City Medical Ctr

2,400

Palomar College

1,500

These numbers represent all institute employees.
Source: EMSI, Claritas, Hoover’s

The research and labs services sector employs a total of 31,867
people in the region. People employed in this sector have quite a broad
range in salary, with pay largely driven by the type of labs and the type
of research performed. The average salary in the four-county region is
$103,958, which is 54 percent higher than the national average.
From 2009 to 2001, the sector added 4,310 jobs, a growth of 16
percent. Over the next two years, the sector is expected to continue
growing by adding 2,764 jobs, a 9 percent projected growth.

RESEARCH AND LAB SERVICES:
EMPLOYMENT BY COUNTY
COUNTY

2009

2010

2011

2012

2013

Imperial

29

19

31

22

22

Riverside

2,656

2,456

2,517

2,685

2,833

Orange

8,361

8,662

8,878

9,378

9,806

San Diego

16,510

19,553

20,450

21,265

21,951

Source: EMSI Complete Employment, Hendershot Economics

San Diego County has over three times the concentration of employment in
research and lab services compared with the United States. One look at the density
of the private academic research labs on Torrey Pines Mesa would explain this
unique feature of the region. From 2009 through 2011, San Diego was adding 3,940
jobs in this sector, bringing the county’s total employment in the sector to 20,450.
The average salary for these jobs was $103,958.
Both Orange County and San Diego County have strong location quotients in
the research and lab services cluster. This is driven by the large number of research
and development jobs in San Diego County and the growing number of medical
laboratory jobs in Orange County. The LQ for the San Diego-Orange counties
region for research and lab services is 1.77, which means there is 77 percent more
of these jobs in this area per capita than the national average.
The competitive effect for the research and lab services cluster in the region
over the past few years has been very strong. From 2009 through 2011, roughly
80 percent of the job growth in the region was due to competitive effects
or to industry growth at the national or international levels, and not to general
economic growth.

RESEARCH AND LAB SERVICES: LOCATION QUOTIENT
COUNTY

2009

2011

2013

Imperial

0.12

0.08

0.08

Orange

1.24

1.27

1.33

Riverside

0.31

0.26

0.25

San Diego

2.53

3.01

3.06

REGION

1.57

1.77

1.82

Source: EMSI Complete Employment, Hendershot Economics

ECONOMIC IMPACTS
Every job in the research and lab services sector generated another 2.1 jobs in
the region. In total, research and lab services supports an additional 35,715 jobs in
the regional economy. These jobs contribute $4.6 billion in labor income and $10.2
billion in economic activity to the region.

RESEARCH AND LAB SERVICES IMPACT: EMPLOYMENT
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

31

7

6

44

Orange

8,878

4,270

5,144

18,291

Riverside

2,517

1,031

1,101

4,649

San Diego

20,450

9,415

14,741

44,606

TOTAL

31,876

14,723

20,992

67,591

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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REGIONAL SPECIALIZATION & COMPETITIVENESS
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R ES EAR C H & LA B SER V I C ES

RESEARCH AND LAB SERVICES IMPACT: ECONOMIC ACTIVITY
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$3,848,490

$759,090

$659,493

$5,267,073

Orange

$1,479,598,776

$619,944,721

$742,121,726

$2,841,665,222

Riverside

$337,000,407

$113,011,611

$130,008,087

$580,020,105

San Diego

$3,540,089,880

$1,329,507,942

$1,995,247,470

$6,864,845,292

TOTAL

$5,360,537,553

$2,063,223,363

$2,868,036,775

$10,291,797,692

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

RESEARCH AND LAB SERVICES: SHIFT SHARE ANALYSIS 2009–2011
COUNTY

22

EXPECTED CHANGE

COMPETITIVE EFFECT

Imperial

2

-9

Orange

491

26

Riverside

54

-188

San Diego

298

3,641

REGION

846

3,472

Source: EMSI Complete Employment, Hendershot Economics

RESEARCH AND LAB SERVICES IMPACT: LABOR INCOME
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$1,579,521

$285,229

$206,547

$2,071,296

Orange

$746,350,807

$232,636,143

$251,752,923

$1,230,739,872

Riverside

$157,959,303

$41,728,090

$43,463,689

$243,151,082

San Diego

$1,958,421,388

$509,682,387

$679,265,134

$3,147,368,909

TOTAL

$2,864,311,018

$784,331,848

$974,688,292

$4,623,331,159

Notes: Labor income includes all forms of employment income, including employee compensation (wages and benefits) and proprietor income.
Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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MEDICAL DEVICES & DIAGNOSTICS:
MAJOR EMPLOYERS
BUSINESS NAME

LOCAL EMPLOYEES

Edwards Lifesciences Corp

1,800

Gen-Probe Inc

650

Applied Medical Resources Corp

650

Signet Armorlite Inc

550

Masimo Corp

500

Sybron Dental Specialties Inc

500

Newport Corp

500

%+0(MPCBM

450

Volcano Corp

430

CareFusion Corp

400
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Source: EMSI, Claritas, Hoover’s

In the four-county region, the sector is the largest employer with
33,871 people having a job in medical devices and diagnostics. Orange
County is by far the leading employer in this sector with 19,212
employees, followed by San Diego County, which employs 9,498 people
in these areas. The sector includes 715 companies throughout the region.
The average salary for this sector is $105,903 in Southern California,
which is 53 percent above the national average. However, there is a broad
range in salaries between counties with the average salary in Imperial
County being $56,689 and the average salary in Orange County being
$108,779. From 2009 through 20011, the sector added 2,345 new jobs in
the region, which is a rate of 7 percent growth. In the next two years it is
expected to grow another 5 percent, adding 1,669 jobs.

MEDICAL DEVICES & DIAGNOSTICS:
EMPLOYMENT BY COUNTY
COUNTY
Imperial

2009

2010

2011

2012

2013

32

34

36

36

36

Riverside

5,246

5,130

5,125

5,380

5,609

Orange

17,610

18,999

19,212

19,616

20,021

San Diego

8,638

9,136

9,498

9,686

9,874

Source: EMSI Complete Employment, Hendershot Economics

MEDIC AL DEV I C ES & DI A G NO ST I C S

MEDICAL DEVICES & DIAGNOSTICS

The medical devices and diagnostics sector includes companies that
make products that are used outside the body, or used or implanted inside
the body to improve its function and health. It also includes tools used
on biological samples to detect disease. In Southern California’s medical
devices and diagnostic sector, medical devices include ResMed’s masks
and air pumps to treat sleep related breathing disorders, to CareFusion’s
Pyxis technologies to control drug inventory in the health care setting, or
the company’s intravenous drug pumps that aim to control drug dosing
errors. Devices used inside the body include the microscopic cameras
in Volcano’s vision systems that aid heart catheterization and stent
procedures, or NuVasive’s tools that make spinal surgery less invasive and
traumatic. Examples of the sector’s diagnostics range from Quidel’s rapid
flu tests to Gen-Probe’s high-throughput systems that run several tests for
infectious disease on multiple blood samples, which protect the nation’s
donated blood supply.
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5IFSFHJPOIBTBTUSPOH-2WBMVFPG XIJDINFBOTUIFJOEVTUSZIBTNPSF
UIBOUXJDFUIFDPODFOUSBUJPOPGNFEJDBMEFWJDFBOEEJBHOPTUJDDPNQBOJFTXIFO
DPNQBSFEUPUIFFOUJSF6OJUFE4UBUFT0SBOHF$PVOUZIBTUIFMBSHFTUDPODFOUSBUJPO
PGEFWJDFDPNQBOJFTJOUIFSFHJPO XJUIBO-2PG PSNPSFUIBOUISFFBOEBIBMG
UJNFTUIBUBWFSBHFOBUJPOBMFNQMPZNFOUJOUIFTFDUPS



t8JUIJO0SBOHF$PVOUZ PQIUIBMNJDHPPETIBWFTJYUJNFTUIFOBUJPOBM
 FNQMPZNFOUXJUIUIF-2PG FNQMPZJOH QFPQMF




t3JWFSTJEF$PVOUZFNQMPZT JOUIFTFDUPS0GUIPTF  BSFGPVOEJO
 TVSHJDBMBOENFEJDBMJOTUSVNFOUNBOVGBDUVSJOH GPSBO-2WBMVFPG


5IFSFHJPOJTPVUQBDJOHOBUJPOBMKPCHSPXUIJOUIJTTFDUPS8IFOBDDPVOUJOHGPS
OBUJPOBMBOESFHJPOBMFNQMPZNFOUUSFOET QFSDFOUPGUIFSFHJPOTKPCHSPXUIJO
UIFTFDUPSJTEVFUPJUTVOJRVFDPNQBSBUJWFBEWBOUBHFTTVDIBTCVTJOFTTDMJNBUFBOE
BIJTUPSJDBMMZTUSPOHDPODFOUSBUJPOJOUIJTTFDUPS

0GUIFUFOJOEVTUSJFTXJUIJOUIFTFDUPS UIFSFHJPOJTMFBEJOHJOTFWFO4VSHJDBM
BOENFEJDBMJOTUSVNFOUNBOVGBDUVSJOHJO0SBOHF$PVOUZJTJEFOUJmFEBTIBWJOH
UIFMBSHFTUDPNQFUJUJWFBEWBOUBHF XJUIQFSDFOUPGUIFFNQMPZNFOUHSPXUI
BUUSJCVUFEUPUIFSFHJPO

MEDICAL DEVICES & DIAGNOSTICS:
LOCATION QUOTIENT

24

COUNTY

2009

2011

2013

*NQFSJBM







0SBOHF







3JWFSTJEF







4BO%JFHP







REGION

2.41

2.58

2.68

Source: EMSI Complete Employment, Hendershot Economics

t5IFSFHJPOJTPVUQBDJOHOBUJPOBMKPCHSPXUIJOUIFTFDUPS
t8IFOBDDPVOUJOHGPSOBUJPOBMBOESFHJPOBMFNQMPZNFOUUSFOET QFSDFOUPGUIF
 SFHJPOTKPCHSPXUIJOUIFTFDUPSJTEVFUPPVSVOJRVFDPNQFUJUJWFBEWBOUBHFT
t0GUIFUFOJOEVTUSJFTXJUIJOUIFTFDUPS UIFSFHJPOJTMFBEJOHJOTFWFO5IFUPQ
 UISFFBSFTVSHJDBMBOENFEJDBMJOTUSVNFOUNBOVGBDUVSJOH FMFDUSPNFEJDBMBOE
 FMFUSPUIFSBQFVUJDEFWJDFTBOEPQIUIBMNJDHPPETNBOVGBDUVSJOH
t4VSHJDBMBOENFEJDBMJOTUSVNFOUNBOVGBDUVSJOHJO0SBOHF$PVOUZJTJEFOUJmFE
 BTIBWJOHUIFMBSHFTUDPNQFUJUJWFBEWBOUBHF XJUIQFSDFOUPGUIFFNQMPZNFOU
 HSPXUIBUUSJCVUFEUPUIFSFHJPO

MEDICAL DEVICES & DIAGNOSTICS IMPACT: EMPLOYMENT
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

*NQFSJBM

36

7

6

49

0SBOHF

 

 

 

46,061

3JWFSTJEF

 

 

 

10,478

4BO%JFHP

 

 

 

21,840

33,871

19,438

25,118

78,428

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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ECONOMIC IMPACT

MEDICAL DEVICES & DIAGNOSTICS IMPACT: ECONOMIC ACTIVITY
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$6,760,767

$921,296

$657,596

$8,339,659

Orange

$6,904,792,782

$2,185,287,542

$2,135,664,372

$11,225,744,696

Riverside

$1,637,008,521

$292,317,009

$372,317,952

$2,301,643,481

San Diego

$3,103,221,264

$904,830,242

$973,363,243

$4,981,414,749

$11,651,783,334

$3,383,356,089

$3,482,003,163

$18,517,142,586

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

MEDICAL DEVICES & DIAGNOSTICS:
SHIFT SHARE ANALYSIS 2009–2011
COUNTY

EXPECTED CHANGE

COMPETITIVE EFFECT

Imperial

1

3

Orange

96

1,507

Riverside

64

-197

San Diego

38

820

REGION

199

2,133

25

Source: EMSI Complete Employment, Hendershot Economics

MEDICAL DEVICES & DIAGNOSTICS IMPACT: LABOR INCOME
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$1,634,666

$310,227

$206,219

$2,151,112

Orange

$2,024,287,265

$808,746,043

$724,603,165

$3,557,636,474

Riverside

$473,357,217

$104,595,449

$124,482,837

$702,435,502

San Diego

$873,790,605

$333,629,729

$331,402,414

$1,538,822,749

$3,373,069,753

$1,247,281,448

$1,180,694,636

$5,801,045,837

TOTAL

MEDIC AL DEV I C ES & DI A G NO ST I C S

Each job in the sector has a direct impact of $344,004 in economic activity
and $546,696 in total economic activity. The 33,871 jobs in the sector support an
additional 44,557 jobs, for a total regional jobs impact of 78,428.

Notes: Labor income includes all forms of employment income, including employee compensation (wages and benefits) and proprietor income.
Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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INDUSTRIAL BIOTECHNOLOGY & BIOFUELS

Industrial biotechnology includes enzymes, microbes biofuels and
other technologies that are created to be highly efficient or sustainable
and designed to replace other chemicals or fuel sources that rely on
petrochemicals and are harmful to the environment over time. These
more sustainable chemicals or processes are used in manufacturing, as
additives for livestock feed or to help break down waste products. The
sector also includes biofuels research and synthetic biology. All of the fields
in this sector have benefited from the field of genetic sequencing, an area
in which Southern California has a particular strength since it is home to
Life Technologies and Illumina, two of the leading companies in the space
that are driving the technology forward in leaps and bounds.

INDUSTRIAL BIOTECHNOLOGY & BIOFUELS:
MAJOR EMPLOYERS
BUSINESS NAME

LOCAL EMPLOYEES

Global Household Brands

280

BP Biofuels

120

Verenuim

89

Genomatica

65

American Peptide Company

32

Verdezyne

25

Invetech

15

SG Biofuels

12

OncoSec Medical Incorporated

11

BioAtla

8

Source: EMSI, Claritas, Hoover’s

The region employs 6,043 people in this sector. San Diego leads the
region in employment in the sector with 2,781 jobs in 2011, followed by
Riverside County, which had 1,637 jobs. From enzyme companies such
as Verenium, to industrial chemical companies such as Genomatica, to
alternative fuel source companies such as SG Biofuels and Verdezyne, to
Big Oil’s investments such as BP’s Global Biofuels Technology Center, San
Diego’s long-standing strength in research and traditional biotechnology
has helped it to evolve into a recognized center of innovation for this
emerging sector.
The average salary paid in this region to people working in the sector
is $54,141, which is lower than most sectors due to the high number of
agricultural jobs considered in this sector. San Diego County paid the
highest average salary of $59,233.

INDUSTRIAL BIOTECHNOLOGY & BIOFUELS:
EMPLOYMENT BY COUNTY
COUNTY

2009

2010

2011

2012

2013

Imperial

533

558

562

518

483

Riverside

1,571

1,621

1,637

1,600

1,576

Orange

1,361

1,158

1,125

1,083

1,052

San Diego

2,597

2,729

2,781

2,747

2,734

Source: EMSI Complete Employment, Hendershot Economics

INDUSTRIAL BIOTECHNOLOGY
& BIOFUELS:
LOCATION QUOTIENT
COUNTY

2009

2011

2013

Imperial

2.43

2.47

2.13

Orange

0.22

0.18

0.17

Riverside

0.59

0.63

0.61

ECONOMIC IMPACT

San Diego

0.43

0.46

0.46

The data shows this sector employs just over 6,000 and generates an
additional 8,800 jobs in the region. Each job has a direct economic impact of
$453,725 and a total economic impact of $701,899. The sector directly contributes
over $2.7 million, with a total economic impact of $4.2 billion.
Anecdotally, there is evidence of strong growth in this sector given the
emergence of several new companies in San Diego in just the past few years.
However, data on this sector is hard to pin down because of its emerging nature.
As the industry evolves, and the product pipeline matures, employment data should
become more robust.

REGION

0.40

0.40

0.40

Source: EMSI Complete Employment,
Hendershot Economics

INDUSTRIAL BIOTECHNOLOGY & BIOFUELS IMPACT: EMPLOYMENT
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

562

122

41

725

Orange

1,125

2,011

1,231

4,290

Riverside

1,637

1,208

439

3,299

San Diego

2,781

2,241

1,540

6,563

TOTAL

6,043

5,582

3,251

14,877

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

INDUSTRIAL BIOTECHNOLOGY & BIOFUELS IMPACT: ECONOMIC ACTIVITY
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$78,804,384

$13,153,595

$4,564,281

$96,522,260

Orange

$1,002,100,542

$437,443,033

$177,585,096

$1,617,128,671

Riverside

$380,211,652

$135,429,301

$51,890,641

$567,531,594

San Diego

$1,280,745,600

$471,039,188

$208,613,534

$1,960,398,321

TOTAL

$2,741,862,178

$1,057,065,116

$442,653,552

$4,241,580,846

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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INDUS TR IAL B I OT EC H NO LO GY & B I O FUELS

While the region as a whole does not have a particularly strong LQ for
industrial biotechnology and biofuels, the cluster does demonstrate a few highlights
within the region. Imperial County has a tremendously high LQ in biotechnology
and biofuels (2.47 in 2011) mostly due to the high proportion of crop and animal
production jobs. This is an emerging sector and obviously there is room for plenty
of growth. Also, since this sector is in its infancy and many companies are working
on basic science rather than manufacturing a commercial product, some of their
jobs data may have rolled into other categories such as research and lab services.
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INDUSTRIAL BIOTECHNOLOGY & BIOFUELS:
SHIFT SHARE ANALYSIS 2009–2011
COUNTY

EXPECTED CHANGE

COMPETITIVE EFFECT

*NQFSJBM





0SBOHF





3JWFSTJEF





4BO%JFHP





Region

11

15

Source: EMSI Complete Employment, Hendershot Economics

Some key findings of this report pertaining to shift-share analysis and location
quotient analysis:
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t.PTUDPVOUJFTJOUIFSFHJPOIBEBQPTJUJWFCVUNJOJNBMDPNQFUJUJWFFGGFDUJO
 JOEVTUSJBMCJPUFDIOPMPHZBOECJPGVFMTGSPNUISPVHI*NQFSJBM 
 3JWFSTJEFBOE4BO%JFHPDPVOUJFTBMMFYQFSJFODFEDPNQFUJUJWFKPCHSPXUIPG
 MFTTUIBOKPCTFBDI BOE0SBOHF$PVOUZFYQFSJFODFEBOFHBUJWF
 DPNQFUJUJWFFGGFDUPGPWFSKPCT5IFOFUDPNQFUJUJWFFGGFDUGPSUIFSFHJPO
 JTBQPTJUJWFKPCT5IFOFUDPNQFUJUJWFFGGFDUJTCSPVHIUEPXOCZB
 GFXTVCTFDUPSTUIBUFYQFSJFODFEMBSHFKPCMPTTFT TVDIBTPSHBOJDDIFNJDBM
 NBOVGBDUVSJOHJO0SBOHF$PVOUZ0OUIFPUIFSIBOE TPNFTVCTFDUPST
 QPTUFEBTJHOJmDBOUDPNQFUJUJWFFGGFDU TVDIBTPSHBOJDDIFNJDBM
 NBOVGBDUVSJOHJO4BO%JFHP$PVOUZBOEDSPQBOEBOJNBMQSPEVDUJPOJO
 3JWFSTJEFBOE*NQFSJBMDPVOUJFT










t/FHBUJWFKPCDIBOHFBOEBOFHBUJWFDPNQFUJUJWFFGGFDUBSFQSPKFDUFEGPSUIF
 JOEVTUSJBMCJPUFDIOPMPHZBOECJPGVFMTDMVTUFSGPSBMMDPVOUJFTXJUIJOUIFSFHJPO
 GSPNUISPVHI5IJTJTEVFQSJNBSJMZUPWFSZQFTTJNJTUJDQSPKFDUJPOT
 GPSUIFDSPQBOEBOJNBMQSPEVDUJPOJOEVTUSZ8IJMFUIFTFQSPKFDUJPOTNBZCF
 SFBMJTUJDGPSUIFJOEVTUSZJOHFOFSBM JUJTVOMJLFMZUIBUUIFTBNFMFWFMPG
 KPCEFDMJOFXJMMBQQMZUPUIFCJPUFDIOPMPHZBOECJPGVFMTKPCTXJUIJOUIBU
 JOEVTUSZ5IFSFGPSF UIFTFQSPKFDUJPOTBSFMJLFMZUPVOEFSFTUJNBUFQPTJUJWFKPC
 HSPXUIXJUIJOUIFDMVTUFS

INDUSTRIAL BIOTECHNOLOGY & BIOFUELS IMPACT: LABOR INCOME
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

*NQFSJBM

  

  

  

$13,277,946

0SBOHF

  

  

  

$294,385,765

3JWFSTJEF

  

  

  

$97,358,525

4BO%JFHP

  

  

  

$329,372,952

TOTAL

$249,059,033

$335,296,246

$150,039,909

$734,395,188

Notes: Labor income includes all forms of employment income, including employee compensation (wages and benefits) and proprietor income.
Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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LIFE SCIENCES TRADE: MAJOR EMPLOYERS
BUSINESS NAME

LOCAL EMPLOYEES

B Braun Medical Inc

1,400

Professional Hospital Supply

1,000

V Q Ortho Care

200

3D Instruments Llc

150

Cameron Health Inc

150

Halozyme Therapeutics Inc

102

Care Credit

100

Victor Medical Co

100

Dental Alloy Products Inc

100

Physician Sales & Svc

90

29

Source: EMSI, Claritas, Hoover’s

The life sciences trade sector is a source of job growth, presently
employing 13,926 workers and adding 1,126 jobs from 2009 through
2011. During the next two years, this sector is expected to continue
on a growth trajectory, adding 1,308 jobs, an increase of 9 percent.
The average salaries in the trade sector range from $48,772 in
Imperial County to $132,495 in Orange County, for a regional average
of $109,227.

LIFE SCIENCES TRADE:
EMPLOYMENT BY COUNTY
COUNTY

2009

2010

2011

2012

2013

Imperial

10

10

10

10

10

Riverside

2,427

2,463

2,531

2,666

2,774

Orange

6,778

7,178

7,537

7,832

8,099

San Diego

3,583

3,719

3,847

4,115

4,350

Source: EMSI Complete Employment, Hendershot Economics

LIFE S C IENC ES T R A DE

LIFE SCIENCES TRADE

The life sciences trade sector is engaged in the wholesale distribution
of professional medical equipment, pharmaceuticals, and instruments used
by hospitals, research labs, other life science companies, ophthalmologists
and other health professionals. Although this sector is often overlooked,
it serves as a key component by providing a distinct and necessary service
that facilitates both the export and import of goods within Southern
California.

REGIONAL SPECIALIZATION
Southern California’s LQ in the life sciences trade sector is 2.44, which is
a relatively strong concentration compared to the national picture. The highest
concentrations of trade employment are in Orange and Riverside counties, with
LQ values of 3.21 and 2.58 respectively. San Diego County’s LQ of 1.68 may be
lower than those counties, but it, too, is above the national average.
The region’s forecasted LQ of 2.52 indicates that Southern California’s
concentration in this sector will continue to grow and become increasingly
specialized over the next two years.

LIFE S C IENC ES T R A DE

LIFE SCIENCES TRADE IMPACT: LOCATION QUOTIENT
COUNTY

2009

2011

2013

Imperial

0.07

0.07

0.09

Orange

2.96

3.21

3.27

Riverside

2.49

2.58

2.63

San Diego

1.62

1.69

1.80

REGION

2.30

2.44

2.52

Source: EMSI Complete Employment, Hendershot Economics

ECONOMIC IMPACT
Southern California’s 13,926 trade sector jobs pay $1.2 billion in wages and
have a direct economic impact of $2.9 billion. Each job has a direct economic impact
of $212,000 and a total economic impact of $371,000.
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LIFE SCIENCES TRADE IMPACT: EMPLOYMENT
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

10

2

2

14

Orange

7,537

4,085

5,083

16,707

Riverside

2,531

875

1,134

4,539

San Diego

3,847

1,742

2,525

8,114

13,926

6,704

8,744

29,374

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

LIFE SCIENCES TRADE IMPACT: ECONOMIC ACTIVITY
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

1,536,097

237,968

252,983

2,027,048

Orange

1,760,441,120

640,778,582

733,961,869

3,135,181,572

Riverside

413,136,234

102,509,623

133,963,758

649,609,615

San Diego

781,998,884

267,383,955

342,001,464

1,391,384,303

2,957,112,335

1,010,910,128

1,210,180,075

5,178,202,538

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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REGIONAL COMPETITIVENESS
The life sciences trade sector can be described as a leading sector within
the industry, outpacing national growth while accounting for changes in regional
employment. Seventy percent of the region’s job growth in this sector is due
to Southern California’s competitive advantage, which include a deep history of
strength and other companies in this sector, which acts as a magnet in attracting
more companies.
Orange County leads the region with 76 percent of the employment growth
in this sector attributed to the business climate and competitiveness.

COUNTY

EXPECTED CHANGE

COMPETITIVE EFFECT

Imperial

0

1

Orange

181

579

Riverside

68

35

San Diego

98

166

347

781

Region

LIFE S C IENC ES T R A DE

LIFE SCIENCES TRADE:
SHIFT SHARE ANALYSIS 2009–2011

Source: EMSI Complete Employment, Hendershot Economics
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LIFE SCIENCES TRADE IMPACT: LABOR INCOME
COUNTY

DIRECT

INDIRECT

INDUCED

TOTAL

Imperial

$625,968

$86,881

$79,224

$792,074

Orange

$727,772,681

$243,677,183

$249,008,056

$1,220,457,920

Riverside

$169,002,888

$37,686,119

$44,787,843

$251,476,850

San Diego

$322,140,016

$101,621,252

$116,437,615

$540,198,883

$1,219,541,553

$383,071,435

$410,312,738

$2,012,925,726

TOTAL

Notes: Labor income includes all forms of employment income, including employee compensation (wages and benefits) and proprietor income.
Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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FOR EIG N T R A DE

FOREIGN TRADE
The ability to develop and manufacture products for export is a critical step in ensuring future economic
strength because it enhances the region’s global prominence, increases collaboration, and extends economic
linkages on a global scale. Through the efforts of BIOCOM and the business community, Southern California’s
life sciences industry has developed strong ties to overseas markets, facilitating future growth for all industries
in the region. As the world becomes smaller through increased use of technology, lower barriers of trade, and
decreased shipping costs, it is imperative that we continue our efforts to solidify Southern California’s position
on the world stage.
The following analysis was conducted by examining regional purchasing coefficients and export trade data
provided by the IMPLAN* model, benchmarked against national trade data provided by the U.S. Department of
Commerce. Based on IMPLAN estimates, in 2011, the four-county region exported $35.4 billion in goods and
services. The life sciences industry accounted for over $6 billion, or 17 percent, of the total exports. Medical
device and instrument manufacturing, primarily in Orange County, accounted for $3.5 billion, or 58 percent, of all
life science foreign exports from the region. Biopharmaceuticals exported $1.5 billion, or 25 percent, of the life
sciences exports.

VALUE OF FOREIGN EXPORTS BY SECTOR AND COUNTY

32
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

$0

$756,733,134

$211,394,371

$570,081,994

$1,538,209,500

$4,915,716

$227,500,149

$76,807,835

$368,132,321

$677,356,022

Life Sciences Trade

$59,521

$154,234,131

$34,629,837

$66,173,981

$255,097,470

Medical Device and
Diagnostics

$1,448,443

$2,167,252,745

$456,927,932

$885,033,206

$3,510,662,326

$13,803

$9,100,465

$208,834

$25,687,896

$35,010,999

$6,437,483

$3,314,820,625

$779,968,809

$1,915,109,400

$6,016,336,317

Biopharmaceuticals
Industrial Biotechnology
and Biofuels

Research and
Lab Services
TOTAL

Sources: EMSI, IMPLAN, Department of Commerce

*An explanation of IMPLAN can be found on Key Terms & Concepts Page 36.
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Venture capital and research funding drive the innovation economy. The ability to generate new ideas,
products and processes is an important source of a regional competitive advantage. In the life sciences, two key
measures of innovation are grant funding awarded by the National Institutes of Health (NIH) and venture capital
investments. With taxpayer money, the NIH supports non-federal scientists and their institutions, with funding
that supports research, training, and teaching programs. Much of the NIH-funded science is basic research.

VENTURE CAPITAL: LIFE SCIENCES SAN DIEGO (MILLIONS)
350

107

300

Medical Devices

1

Biotechnology

250
33
15

200
30

150

107

15

18
8

15

100
50
0

49

183

278

234

133

8
18

7

22

1

13

84

66

52

115

178

102

148

81

33
125

124

171

3
23

2007-3 2007-4 2008-1 2008-2 2008-3 2008-4 2009-1 2009-2 2009-3 2009-4 2010-1 2010-2 2010-3 2010-4 2011-1 2011-2 2011-3

Notes: San Diego defined as the San Diego area by PWC.
Source: PricewaterhouseCoopers Money Tree Report Q3 2011

Venture capital includes the investment activity of professional venture capital
firms, venture arms of corporations, institutions, investment banks, and angel
investors. This private funding leads to improvements upon basic research in the
areas of prevention, detection, diagnosis, and treatment of various diseases and
disabilities. Private funding is necessary to drive the development of basic science
into commercial products that fuel the cluster’s continued growth and success.
Venture capital is a key indicator of entrepreneurial activity and business
formation. From 2007 through 2010, Southern California, like the nation,
experienced a steady decline in venture capital investment in both biotechnology
and medical devices and equipment, from $ 1.1 billion to $553 million. The severe
economic downturn in 2008 contributed to this decline, along with market and
regulatory uncertainty that lasted through much of 2011.

BIOCOM 2012 Southern California Economic Impact Report

VENTUR E C A PI TA L & R ESEA R C H FUNDI NG

VENTURE CAPITAL &
RESEARCH FUNDING

VENTUR E C A PI TA L & R ESEA R C H FUNDI NG

NIH FUNDING
The NIH awards grants and contracts to universities, hospitals, small
businesses, and other institutions for research. In 2011, the NIH awarded 50,693
grants totaling $23.3 billion in the United States. California received 7,257 grants
worth nearly $3.5 billion. Southern California received 2,053 grants totaling $977
million, an increase from the $966 million it received in 2010. San Diego County
received the largest share, or 85 percent of the value of the grants in the region.

San Diego is still one of top
destinations for capital in
biotechnology.

NIH GRANT FUNDING RECEIVED BY COUNTY
COUNTY

2009

2010

2011

San Diego

$1,612,703,718

$824,014,664

$835,235,536

Orange

$136,907,679

$132,470,605

$129,045,690

Riverside

$11,539,753

$10,125,214

$12,744,272

TOTAL

$1,761,151,150

$966,610,483

$977,025,498

Source: National Institutes of Health, Hendershot Economics
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2011: TOP TEN GRANT-RECEIVING INSTITUTIONS IN REGION
ORGANIZATION

COUNTY

AWARDS

FUNDING

University of California San Diego

San Diego

816

$396,248,900

Scripps Research Institute

San Diego

386

$205,259,330

Orange

308

$119,894,576

Sanford-Burnham Medical Research Institute

San Diego

117

$74,168,384

Salk Institute for Biological Studies

San Diego

93

$47,011,399

San Diego State University

San Diego

73

$26,666,164

-B+PMMB*OTUJUVUFGPS"MMFSHZBOE*NNVOPMPHZ

San Diego

41

$20,699,505

Loma Linda University

Riverside

29

$11,365,007

Veterans Medical Research Foundation-San Diego

San Diego

22

$7,786,795

Ludwig Institute for Cancer Research

San Diego

12

$6,767,688

TOP TEN TOTAL

1897

$915,867,748

PERCENT OF TOTAL FUNDING IN REGION

92%

94%

University of California Irvine

Source: National Institutes of Health, Hendershot Economics
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CONCLUSION

This study shows conclusively through data what BIOCOM and its members
have known for years: Southern California’s life sciences cluster is diverse and deep,
with expertise and talents spread across all sectors. One of the region’s unique
characteristics is its high concentration of research institutes, giving it strong roots in
innovation and fostering an especially collaborative environment. All of these factors
contribute to the region’s nimbleness and its ability to quickly adjust to the needs
of the market as the industry continues to evolve and new sectors emerge, such as
industrial biotechnology, wireless health and genetic sequencing. This flexibility has
allowed the cluster to create jobs during an economic downturn when much of the
country’s workforce was contracting – the economies of three of the region’s four
counties grew faster than the national economy in the life sciences.
The Southern California life sciences cluster has given the region a 63-percent
higher concentration of life sciences employment than the nation as an average.
Southern California’s life sciences cluster includes 3,500 companies and employs
over 97,000 people in an industry where the average salaries range between
$54,141 and $116,462, which is well above the national and regional average. The
cluster has tremendous and immediate impacts on the region’s economy, cutting
across a wide array of industry sectors but particularly those in the professional
services, making it a key driver in the region’s economy. The life sciences industry
supports a total of 248,800 jobs in the region that pay over $17.7 billion in wages.
The cluster generates $57 billion in economic activity and accounts for 17 percent of
the region’s total exports.
This study is unique in that it encompassed a holistic approach by using three
methods to identify the strengths and weaknesses within the life sciences cluster
and to better pinpoint the prospects of future growth and employment within
each sector. The location quotient identified the regional specialization. The
IMPLAN model measured commodity flows between industries and measured the
economic impact of the cluster. Finally, shift share analysis measured the region’s
competitiveness against the national economy. Through the analysis, we found
that by 2013, there will be 70 percent more jobs in the life sciences industry in the
region than the national average, and 94 percent of the job growth over the past
two years can be attributed to our unique competitive advantage.
Other states and cities around the world have tried to create a life sciences
cluster like the one that has grown organically in Southern California over the past
30 years. Measuring these industry clusters through various economic instruments
has become a leading tool for economic development and marketing. However,
objectivity was of utmost importance to us throughout the research and analysis in
this report. We want this to be used as a fair and accurate descriptive tool to help
identify the economic contributions this industry has made to the region, and the
areas for potential growth and improvement.
The development of an industry cluster is more probable if a regional
competitive advantage already exists as the result of past industry location patterns,
historical innovation, and a positive business environment. This is what exists in
Southern California, and that is why the region continues to have all the ingredients
necessary to remain one of the world’s most dynamic life sciences hubs.
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NAICS Industry Description
BIOPHARMACEUTICALS
325411 Medicinal and Botanical Manufacturing
325412 Pharmaceutical Preparation Manufacturing
325413 In-Vitro Diagnostic Substance Manufacturing
325414 Biological Product (except Diagnostic) Manufacturing
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RESEARCH AND LAB SERVICES
541711 Research and Development in Biotechnology
541712 Research and Development in the Physical, Engineering,
and Life Sciences (except Biotechnology)(30%)
611310 Colleges, Universities, and Professional Schools (10%)
621511 Medical Laboratories
MEDICAL DEVICES & DIAGNOSTICS
327215 Glass Product Manufacturing Made of Purchased Glass
333314 Optical Instrument and Lens Manufacturing
334510 Electromedical and Electrotherapeutic Apparatus
334513 Instruments and Related Products Manufacturing for
Measuring, Displaying, and Controlling Industrial
Process Variables
334516 Analytical Laboratory Instrument Manufacturing
334517 Irradiation Apparatus Manufacturing
INDUSTRIAL BIOTECHNOLOGY & BIOFUELS
111
Crop Production(15%)
113210 Forest Nurseries and Gathering of Forest Products
311221 Wet Corn Milling
311222 Soybean Processing
311223 Other Oilseed Processing
325193 Ethyl Alcohol Manufacturing
325199 All Other Basic Organic Chemical Manufacturing
325221 Cellulosic Organic Fiber Manufacturing
LIFE SCIENCES TRADE
423450 Medical, Dental, and Hospital Equipment and Supplies
Merchant Wholesalers
423460 Ophthalmic Goods Merchant Wholesalers
IMPLAN: The IMPLAN (IMpact analysis for PLANning) model is
widely used in both professional and academic research to track
how spending flows through a region. It originated in 1976 as a
management plan for the U.S. Forest Service, and it uses county,
state, zip code and federal economic statistics to measure how
economies are affected by changes.
EMSI: EMSI provides employment, demographic and occupational
data. While most state-level data sources only capture covered
industry employment (often referred to as “payroll” employees),
EMSI also combines additional state and federal sources to provide
a complete employment picture that includes the self-employed
(proprietors and partnerships), agricultural workers, and others
not captured by basic “payroll” data. This is known as EMSI’s
“Complete Employment” dataset.
LOCATION QUOTIENT: Location quotient (LQ) is a way of
comparing a region to a larger region in some characteristic or
asset. Calculating a location quotient consists of dividing the
percentage of the whole that that asset composes at the regional
level, by the percentage of the whole that that asset composes at
the national level. For instance, if research and laboratory services
make up 0.0066 percent of all jobs in the BIOCOM region, and
0.0037 percent of all national jobs, we divide the first quotient by
UIFTFDPOEUPPCUBJOUIFMPDBUJPORVPUJFOU 
≈ 1.77).

These data are fairly simple to convey in common language.
If the LQ score for any asset is above 1.00, then the region has a
greater concentration of that asset than the nation. Conversely,
if the LQ score for any asset is below 1.00, then the region
has a lower concentration of that asset than the nation. Using
the previous example, if the regional LQ for research and lab
services is 1.77, this means that the region is 77 percent more
concentrated with these industries than the nation as a whole.
Another way of saying this is that there are 77 percent more
research and lab services jobs, per capita, than the national
average.
SHIFT SHARE ANALYSIS: Shift share is a standard regional
analysis method that helps determine how much of regional job
growth can be attributed to national trends and how much is due
to unique regional factors. To do this, shift share analysis splits
regional job growth into three components: the national change
effect, industrial mix effect, and regional competitiveness effect.
The first two of these components can also be referred to, in
shorthand, as expected change.
EXPECTED CHANGE: Expected change consists of both the
national change effect and the industrial mix effect. The national
growth effect explains how much of the regional industry’s growth
is explained by the overall health of the national economy: if the
nation’s whole economy were growing, you would generally
expect to see some positive change in each industry in your local
region. The industrial mix effect represents the share of regional
industry growth explained by the growth of the industry at the
national level. If a particular industry were growing at a greater
rate than the economy as a whole, you would expect to see a
larger industry mix effect than a national change effect.
REGIONAL COMPETITIVENESS EFFECT: The regional
competitiveness effect is the most important aspect of shift share
analysis, as it explains how much of the change in a given industry
is due to some unique competitive advantage that the region
possesses. These are revealed because the industry growth cannot
be explained by national trends in that industry or the economy as
whole. This effect can be higher than actual job growth if national
BOEPSJOEVTUSZNJYFGGFDUTBSFOFHBUJWFXIJMFSFHJPOBMHSPXUI
is positive. This is because the regional competitiveness effect
accounts for jobs “saved” from declining national trends as well as
new jobs created. This effect can also be negative, if the growth
rate of the industry within the region is lower than the growth
rate of the industry at the national level. This would represent
the degree to which the region is trailing national growth in that
industry.
ASSUMPTIONS
Because precise employment data is not available for
some industries, analysts created approximations for these data
by estimating a percentage of jobs that were attributable to
that industry within a greater host industry. There were three
industries where these custom changes were applied. The
industrial biotechnology and biofuels cluster includes 15 percent
of all jobs from the host industry of crop and animal production.
The research and lab services cluster includes 30 percent of all
jobs from Research and Development in the physical, engineering,
and life sciences (except biotechnology); and 10 percent of all jobs
from colleges, universities, and professional schools. Note that this
includes only private colleges and universities. Public schools are
included in the state government sector.

APPENDIX - KEY SUPPORT INDUSTRIES
BIOPHAMACEUTICAL EMPLOYMENT CREATED IN KEY SUPPORT INDUSTRIES
SECTOR

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

337

59

211

608

Insurance

401

34

257

692

Legal Services

470

48

367

885

Recruitment & Administrative Services

889

196

605

1,690

Financial Services

885

79

715

1,678

Marketing, Advertising, & Communications

788

116

283

1,187

Real Estate

847

212

1,000

2,058

4,617

744

3,437

8,798

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

BIOPHAMACEUTICAL ECONOMIC ACTIVITY IN KEY SUPPORT INDUSTRIES
ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

$40,957,004

$3,964,305

$21,564,526

$66,485,835

Insurance

$112,932,575

$7,341,681

$64,510,031

$184,784,288

Legal Services

$93,220,291

$7,127,116

$73,031,762

$173,379,169

Recruitment & Administrative Services

$58,051,913

$11,091,736

$44,045,846

$113,189,495

Financial Services

$211,552,088

$18,414,153

$162,317,918

$392,284,159

Marketing, Advertising, & Communications

$96,536,704

$15,462,580

$34,811,559

$146,810,844

Real Estate

$350,283,535

$67,543,649

$338,467,181

$756,294,365

TOTAL

$963,534,112

$130,945,220

$738,748,824

$1,833,228,155

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

RESEARCH AND LAB SERVICES: EMPLOYMENT CREATED IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

0.2

151.2

33.4

252.8

438

Insurance

0.2

305

29

473

807

Legal Services

0.2

182

24

499

705

Recruitment & Administrative Services

0.8

849

206

1,429

2,485

Financial Services

0.4

503

61

1,132

1,697

Marketing, Advertising, & Communications

0.0

76

10

134

220

Real Estate

0.4

648

187

1,771

2,607

2

2,715

551

5,691

8,958

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

RESEARCH AND LAB SERVICES: ECONOMIC ACTIVITY IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

$11,740

$18,372,469

$2,236,716

$25,776,431

$46,397,356

Insurance

$19,736

$86,128,428

$5,912,330

$118,451,016

$210,511,510

Legal Services

$19,061

$36,143,187

$3,524,527

$99,262,709

$138,949,483

Recruitment & Administrative Services

$34,002

$49,359,214

$10,269,248

$97,741,467

$157,403,932

Financial Services

$86,958

$117,605,057

$13,783,020

$250,058,242

$381,533,278

Marketing, Advertising, & Communications

$4,145

$9,288,187

$1,338,826

$16,449,363

$27,080,521

Real Estate

$71,664

$139,651,558

$29,414,455

$317,548,230

$486,685,907

$247,305

$456,548,101

$66,479,122

$925,287,458

$1,448,561,986

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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MEDICAL DEVICES & DIAGNOSTICS: EMPLOYMENT CREATED IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

0.3

461

99

151

711

Insurance

0.1

575

98.8

189

863

Legal Services

0.2

543

66

251

861

Recruitment & Administrative Services

0.2

884

180

321

1,386

1

1,704

202

639

2,546

Financial Services

0.2

511

56

167

734

Real Estate

0

1,224

354

697

2,275

TOTAL

2

5,901

1,057

2,416

9,376

Marketing, Advertising, & Communications

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

MEDICAL DEVICES & DIAGNOSTICS: ECONOMIC ACTIVITY IN KEY SUPPORT INDUSTRIES
SECTOR
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IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

15,968

56,012,250

6,608,718

15,434,752

78,071,688

Insurance

9,237

162,814,045

11,599,256

47,708,381

222,130,919

Legal Services

18,234

107,576,251

9,824,298

50,063,851

167,482,635

Recruitment & Administrative Services

27,471

270,390,296

21,423,554

97,772,232

389,613,554

Financial Services

99,882

358,474,560

40,175,719

129,145,911

527,896,073

Marketing, Advertising, & Communications

17,320

62,623,297

7,518,714

20,482,760

90,642,090

Real Estate

117,201

421,097,857

47,694,433

149,628,671

618,538,162

TOTAL

305,314

1,438,988,557

144,844,692

510,236,558

2,094,375,120

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

INDUSTRIAL BIOTECHNOLOGY & BIOFUELS:
EMPLOYMENT CREATED IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

1

43

13

35

92

Insurance

1

56

57

114

228

Legal Services

1

42

7

52

103

Recruitment & Administrative Services

1

93

34

91

219

Financial Services

8

140

148

136

432

Marketing, Advertising, & Communications

0

35

5

27

66

Real Estate

18

155

173

247

593

TOTAL

30

565

437

701

1,733

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

INDUSTRIAL BIOTECHNOLOGY & BIOFUELS:
ECONOMIC ACTIVITY IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

$67,778

$5,234,660

$874,600

$3,536,168

$9,713,207

Insurance

$85,580

$15,828,208

$15,913,788

$31,741,996

$63,569,571

Legal Services

$82,447

$8,398,165

$1,062,867

$10,417,570

$19,961,049

Recruitment & Administrative Services

$39,866

$5,355,716

$1,649,878

$6,151,718

$13,197,178

$1,707,910

$34,744,101

$36,452,012

$32,195,297

$105,099,321

$14,820

$4,293,890

$621,722

$3,269,924

$8,200,356

Financial Services
Marketing, Advertising, & Communications
Real Estate

$4,188,783

$55,808,855

$59,997,638

$71,310,879

$191,306,154

TOTAL

$6,187,185

$129,663,595

$116,572,504

$158,623,552

$411,046,836

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

LIFE SCIENCES TRADE: EMPLOYMENT CREATED IN KEY SUPPORT INDUSTRIES
SECTOR

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

Accounting & Tax Preparation

0.1

164

34

52

250

Insurance

0.0

291

29

95

415

Legal Services

0.0

149

16

68

233

Recruitment & Administrative Services

0.1

489

122

180

791

Financial Services

0.1

501

55

191

747

Marketing, Advertising, & Communications

0.0

205

28

64

297

Real Estate

0.5

706

83

255

1044

1

2,504

367

905

3776

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics

SECTOR
Accounting & Tax Preparation

IMPERIAL

ORANGE

RIVERSIDE

SAN DIEGO

TOTAL

$3,724

$19,880,479

$2,287,300

$5,302,027

$27,473,531

Insurance

$4,810

$83,912,023

$6,350,937

$24,358,249

$114,626,019

Legal Services

$3,949

$29,569,967

$2,352,746

$13,471,762

$45,398,424

Recruitment & Administrative Services

$4,837

$27,738,631

$5,844,106

$11,970,394

$45,557,968

Financial Services

$36,332

$122,993,982

$13,115,741

$44,848,376

$180,994,431

Marketing, Advertising, & Communications

$4,468

$25,132,043

$3,713,219

$7,858,258

$36,707,988

Real Estate

$73,272

$204,237,311

$45,603,290

$96,779,858

$346,693,731

$131,393

$513,464,436

$79,267,339

$204,588,925

$797,452,093

TOTAL

Sources: EMSI Complete Employment, IMPLAN, Hendershot Economics
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ABOUT BIOCOM

Every day, more than 97,000 people in Southern California strive to improve
and save lives when they go to work at one of the more than 3,500 companies and
research institutes that form the region’s bustling life sciences cluster. BIOCOM
helps to accelerate the success of these companies by giving them a stronger
and unified voice in matters of public policy, workforce development, capital
development, purchasing and communications.
BIOCOM is the largest and most successful regional life science association
in the world. With its global reputation as the industry’s premier partner in
networking, and its leadership in Southern California’s life sciences industry,
BIOCOM is the strongest ally for companies in all sectors. The organization
represents its members in city halls, Sacramento and on Capitol Hill.
BIOCOM’s mission is accelerating life science success for Southern California.

Hendershot Economics is an independent economic consulting firm whose
mission is to present unique, reliable, comprehensive and transparent economic
analysis. The firm incorporates applied methods to provide a deeper understanding
of the economy, with the goal of empowering business leaders, non-profits, and
government officials so that they may identify and implement new strategies and
redefine place.
Paul Hendershot, the firm’s founder, specializes in regional economic
development strategies, impact analysis, public policy, technology, and research/
survey methods. Hendershot Economics has completed projects for a wide
range of industries, including the San Diego Regional Economic Development
Corporation, Gaylord Palms Resort, Texas Department of Transportation,
and Habitat for Humanity.

ABOUT HENDERSHOT ECONOMICS

www.biocom.org

