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The Challenge
• Why are some regions more efficient andWhy are some regions more efficient and 
successful in the transfer and commercialization 
of scientific knowledge?

l ll d l i ll l i• Data currently collected only partially explain 
the variation.

• Data currently collected are those that are easily• Data currently collected are those that are easily 
quantifiable.

• Would we think differently about S&T policy if y p y
we factored in dynamics that are more difficult 
to quantify ?



Th E l R iThree Example Regions
Philadelphia St. Louis San Diego

R i l P l i 5 738 545 2 840 680 3 001 072Regional Population 5,738,545 2,840,680 3,001,072

Regional Area (sq. mi) 4,398 9,588 4,239

Gross Regional Product $332 billion $128 billion $169 billion

Total Private Establishments 148,645 71,729 78,123

Total # Startups 11,125 2,350 5,032

Total # High Tech Startups 744 239 555

# Patent Applications 6,405 1,141 5,672

VC Funding $473 million $60 million $1,196 million

# VC Deals 61 8 103

Total NSF Grant Funding $67 million $26 million $72 million

Total NIH Grant Funding $860 million $406 million $807 million

Total SBIR/STTR Funding $73 million $4 million $63 million

Note: All figures based on 2008 data.
Sources:  US Census Bureau, US Bureau of Economic Analysis, Dun & Bradstreet, US Patent & Trademark Office, 
Thomson Reuters, NSF, NIH.
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% of Gross Regional Product Startups

Philadelphia St. Louis San Diego

VC Funding 0.14% 0.05% 0.71%

Total NSF Grant Funding 0.02% 0.02% 0.04%

g

Philadelphia St. Louis San Diego

% of Total
Establishments

7.45% 3.28% 6.44%

% High Tech Startups 
0 5% 0 33% 0 71%

p

Total NIH Grant Funding 0.26% 0.32% 0.48%

Total SBIR/STTR Funding 0.02% 0.00% 0.04%

g p
of Total Establishments 0.5% 0.33% 0.71%

% High Tech Startups
of Total Startups 6.69% 10.17% 11.03%

Philadelphia St. Louis San Diego

Gross Regional Product $5.8 billion $4.5 billion $5.6 billion

Regional Metrics Per 100,000 Population

Total Private Establishments 2,590 2,525 2,603

Total # Startups 194 83 168

Total # High Tech Startups 13 8 18

# Patent Applications 112 40 189# Patent Applications 112 40 189

VC Funding $8.23 million $2.13 million $39.9 million

# VC Deals 1.06 0.28 3.43

Total NSF Grant Funding $1 2 million $913 000 $2 4 millionTotal NSF Grant Funding $1.2 million $913,000 $2.4 million

Total NIH Grant Funding $15 million $14.3 million $26.9 million

Total NSF & NIH SBIR/STTR Funding $1.3 million $127,000 $2.1 million

What We Know About Innovative Regions

• Economic clustering and propinquityEconomic clustering and propinquity. 
– (Porter 1990, Crescenzi et al 2007)

• Economic geography.g g p y
– (Krugman 1991, Polenske 2007)

• Critical mass of scientific & business talent. 
– (Zucker et al 1998, Audretsch & Thurik 2001)

• Importance of knowledge flows. 
(Chesbrough 2006)– (Chesbrough 2006)

• Importance of social networks. 
– (Saxenien 2000; Powell & Grodal 2000, Casper 2006)( ; , p )



What We Still Don’t Know About Innovative Regions

• How do cultural “grooves” and embedded behaviors g
shape a region’s innovation capacity?

• What are the effects of a region’s geographic landscape, 
natural assets and industrial legacies on innovativenatural assets, and industrial legacies on innovative 
capacity?

• How does the spirit and character of a community, based p y
on demographic trends  and migration patterns, influence 
innovation capacity?

• What are the effects of social organizations and social• What are the effects of social organizations and social 
relationships, which have evolved over time, on 
knowledge flows and a community’s absorptive capacity?

Project Description
• A focus on social organizations that enable knowledge flows, pre‐

transactional trust building and break down hierarchical barrierstransactional trust building, and break down hierarchical barriers.

• How do they influence a community’s ability to absorb new ideas and 
adopt new behaviors?

I t f b d i i ti t h k l d• Importance of boundary‐spanning organizations to such knowledge 
flows.

• The project focus is on the role of boundary‐spanning organizations 
d fi ddefined as:

– S&T focused;

– Cross‐functional participation (scientists, entrepreneurs, investors, IP 
tt t )attorneys, etc.);

– Multiple forms of interaction and support.

• Hypothesis: The number, variety, level of activity and density of a 
region’s boundary‐spanning organizations will be positively correlated 
with high annual rates of S&T startups in that region. 



Methodology: Defining the RegionsMethodology: Defining the Regions

Included Counties
San Diego County, CA

PhiladelphiaSan Diego

Included Counties

Included Counties
Bond County, IL

St. Louis

Included Counties
New Castle County, DE
Burlington County, NJ
Camden County, NJ
Gloucester County, NJ
Mercer County, NJ

Bond County, IL
Calhoun County, IL
Clinton County, IL
Jersey County, IL
Macoupin Country, IL
Madison County, IL
Monroe County IL y,

Salem County, NJ
Bucks County, PA
Chester County, PA
Delaware County, PA
Montgomery County, PA

Monroe County, IL
St. Clair County, IL
Crawford County, MO (pt.)*
Franklin Country, MO
Jefferson County, MO
Lincoln County, MO
St Charles County MO Philadelphia County, PASt. Charles County, MO
St. Louis County, MO
Warren County, MO
Washington County, MO
St. Louis City, MO

Methodology: Data Gathering

• Collected extant data on innovation inputs andCollected extant data on innovation inputs and 
outputs.

• Collected data on dependent variable (# of startups).
Id tifi d did t f lit ti i t i• Identified candidates for qualitative interviews:
– Sought insight into historical traditions, contemporary 
challenges, and specific strategies for innovation.

– Conducted approx. 12 interviews in each region.

• Identified 129 boundary‐spanning organizations 
through interviews and web‐based searches.g
– Email surveys sent to each organization with a 69% 
overall response rate.



li i i di li iPreliminary Findings ‐ Qualitative

• PhiladelphiaPhiladelphia
– Fragmentation; new innovation strategies and 
platforms being developed, but not overlapping; 
well networked but within siloswell‐networked, but within silos.

• St. Louis
– Insular; adding innovation agenda onto existing ; g g g
social and business networks; hierarchical. 

• San Diego
S ill i ti t bli h t t– Spillovers; no pre‐existing establishment to 
accommodate; an innovation business culture built 
from scratch, bordering on naïve boosterism.

Surveys to BSOs

Region Population # of BSOs # Responses Response Rate

Philadelphia 5,738,545 55 31 56%

St. Louis 2,840,680 26 21 81%

San Diego 3,001,072 48 37 77%

Totals 129 89 69%

Region Total Events Total Attendees Total Volunteers

Philadelphia 810 42,450 1,150

St. Louis 300 30,900 1,320

San Diego 1,200 60,700* 2,400

*Note: Does not include the month‐long San Diego Science Festival which has approx. 65,000 g g pp ,
attendees.



li i i diPreliminary Findings ‐ Surveys

• Surveys verified the character of boundary• Surveys verified the character of boundary‐
spanning organizations of interest for this study.

• Similar responses in terms of cross‐functionality, 
formal organization, membership based, and 

f i fi icomponent of private financing.

• Organizations varied in the amount to which g
they received public funding: Philadelphia 
(29%), St. Louis (38%), and San Diego (22%).

Next Steps

• Sample organizations to identify content ofSample organizations to identify content of 
programs.

• Collect names and affiliations of participants toCollect names and affiliations of participants to 
assess frequency of involvement.

• Characterize activities that are boundary‐y
spanning activities (e.g. investor forums, lecture 
series, educational workshops, networking 
events board meetings etc )events, board meetings, etc.).

• Determine the clustering and diversity of people 
involved.involved.



Next Steps

• Parallel analysis of research institutionsParallel analysis of research institutions.
– Examine links to regional economy.

– Centers and institutes that list industry interactions:y
• Corporate affiliate programs;

• Research partnerships with industry;

• Internship programs;• Internship programs;

• Entrepreneurship and commercialization initiatives.

• Conduct statistical analysis of the relationship y p
between boundary‐spanning activities and 
innovation outcomes in the three regions.





Thank you

Mary L. Walshok, Ph.D.

mwalshok@ucsd.edu

858‐534‐3411
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Methodology Extant Data Code BookMethodology – Extant Data Code Book
Attribute Source Notes

Total area County websites

Total population US Census Bureaup p

Total working‐age population DOL QCEW

Gross Regional Product US BEA

Total R&D workforce DOL QCEW Faculty and private R&D organizations only

Research workforce average wage DOL QCEW Faculty and private R&D organizations only

# of research institutions IPEDS, key informants Title IV institutions & NIH/NSF grantees only

Patent activities (# of applications, # patents granted) US PTO

IP/Patent attorney workforce US PTO

# of S&T (STEM) graduates (all levels) IPEDS

NIH  grants (funding total and #) NIH

NSF grants (funding total and #) NSF

SBIR/STTR t (f di t t l d #) SBASBIR/STTR grants (funding total and #) SBA

Number of licenses executed by research institutions AUTM Data only for AUTM members

VC funding Thomson Reuters

# of VC deals Thomson Reuters

# of boundary‐spanning organizations Web search, key informants

# of startup companies Dun & Bradstreet

Survey Questions
1. Does your organization attract a mix of people from the science and 

technology, business, finance, and/or business support services community?

2. Is your organization a formal organization with a mission statement, by‐laws, 
and board of directors?

3 A b hi i ti ?3. Are you a membership organization?

4. Could you please estimate the number of events you hold annually?

5. Could you estimate the total number of participants in your events annually?

6 D i hi b hi f6. Do you secure corporate grants, private sponsorships, membership fees, or 
corporate underwriting for your activities?

7. Do you receive public funds from city, state, or federal government entities to 
support your activities?support your activities?

8. (a) Do you utilize volunteers in the presentation of your events, to support and 
mentor entrepreneurs in technology companies, or to actually organize your 
events?

(b) If so, approximately how many do you utilize a year?



Algae Biofuels
• Capabilities based on expertise in marine sciences (SIO) and biology research

– 82 academic faculty and research assistants in the region

• Companies include Synthetic Genomics, Sapphire Energy, General Atomics (GA), 
Biolight, Kai BioEnergy, Carbon Capture Corp. (CCC), among others.

– Created over 300 direct jobs plus another 140 indirect jobs
– Received hundreds of millions in venture capital investment
– $300 million deal between Exxon Mobil and Synthetic Genomics
– Contracts from government agencies like DARPA and DOE for biofuel development

• Numerous linkages between academic researchers and companies, as founders, 
advisors, and/or contract researchers

• San Diego Center for Algae Biotechnology
C ll b ti f d i 2008 b t UC S Di Th S i R h I tit t S– Collaboration formed in 2008 between UC San Diego, The Scripps Research Institute, San 
Diego State University, and private industry

– Conducts research, workforce education and training, outreach, and facilitation with policy 
makers

– Corporate Affiliates include Life Technologies, CCC, Biolight, GA, LiveFuels, Sapphire, and Neste
OilOil.


