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Data Sources used for Phase 1 Update of Entrepreneurial Trends of Startup Activity and Firm

Dynamics inYour Region’s Traded Industry Base

Two data sources used to provide a full depiction of entrepreneurial dynamics:
* The Quarterly Workforce Indicators (QWI) from U.S. Census is a longitudinal database with detailed data
related to the job creation and other characteristics of firms, including by age groupings.
* Most Detailed Level of Geographic Coverage: County
- Coverage: Covers over 95% of U.S. private sector jobs (does not cover ag jobs, self-employment)
- Grouping of Employment by Age of Firms: o-1Years; 2-3Years; 4-5Years; 6-10 Years; 11+ Years
* Industry Coverage: 2-digit industry, which can define at a high-level traded industries
+ But QWI does not track or provide information on individual firms
- All data is on a quarterly basis
* The Business Dynamics Research Consortium (BDRC) database is a time-series dataset that catalogues

individual establishments by location, employment, sales, and industry from 1997 to 2017. The BDRC It is
maintained by the University of Wisconsin

- Coverage: It compiles multiple data sets to track performance and growth for more than 144 million individual
businesses across the United States.

* Provides extensive firm level data
« Able to identify firm by address
* Detailed industry coverage

NOMY

ERS LLC 2

20O



- Whatis it? A more "static” look at where current traded industry jobs are found by
different firm ages across all traded industries

- Why it matters? Makes the point that job retention activities with existing firms are
an important component of a region’s economic development strategy

Traded Industry Employment Levels by Firm Age as a Percentage of Total Employment, Averaged 2010 Q1 through 2020 Q2
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Source: U.S. Census Bureau Quarterly Workforce Indicators dataset.



Year-to-Year Job Change in Traded Industry Base by Age of Firm

* Whatis it? A more “"dynamic” look at job changes by age of firm on a year-to-year basis in your region’s traded industry base

- Why it matters? Reveals that the presence of new and younger firms in any year are a critical driver of job growth in a region
-- even’ as the previous slide shows’ that they do not employ most workers in traded industries

Traded Industry Job Change by Firm Age, 2010 Qa through 2020 Q2 Virginia
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Employment Growth by Age of Firm over 2010-2020 Period

- What is it? Aggregates quarterly employment change from 2010/Qz through 2020/Q2 for traded industries by age

- Why it matters? Offers a more consolidated view over a long period of time on sources of job growth by age of firm —
confirming the importance of new and younger firms for job growth at the region, state and national level

Traded Industry Job Change by Firm Age, Aggregated 2010 Q1 through 2020 Q2

Region 7 Virginia U.S.
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Source: U.S. Census Bureau Quarterly Workforce Indicators dataset.



BDRC Profile of Startup Activity and Business Formation Rates in Traded Industries

« What is it? Startups are all new non-branch firms in traded industries with their first recorded employment in a given year, while the Business
Formation Rate compares the level of startups to the total number of all firms in traded industries.

* Why it matters? Together, the total number of Traded Industry Startups and Business Formation Rates allows a region to determine whether

its startup activity is rising or declining, with the Business Formation Rates offering a normalized measure for a region to compare itself to
other jurisdictions as well as within industries.

New Startups* in Traded Industries, 2019 and 2020 New Business Formation Rate in Traded Industries, 2010-2020**
Region 7
8.4%
6.2%
1,422
4.1%
1,045
Avg. 2010- 2019 2020 Avg. 2010- 2019 2020
2017 2017
2019 2020 Region 7 VA
Note: 2018 excluded due to addition of a major source of firm data to underlying BDRC database that makes comparisons using 2018 not possible 6

Source: Business Dynamics Research Consortium, Your-economy Time Series (YTS); TEConomy analysis.



Year-by-Year New Business Formation Rates in Traded Industries

+ What is it? Annual Business Formation Rates compares the level of startups to the total number of all firms in traded industries for region
compared to state.

* Why it matters? Depicts the longer-term pattern of Business Formation Rates for the region in traded industries and how it has generally
fallen over the past decade at both the region and state level.

New Business Formation Rate in Traded Industries, 2010-2020
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Note: 2018 excluded due to addition of a major source of firm data to underlying BDRC database that makes comparisons using 2018 not possible 7
Source: Business Dynamics Research Consortium, Your-economy Time Series (YTS); TEConomy analysis.



Startup Density* Across Region 7
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Source: Business Dynamics Research Consortium, Your-economy Time Series (YTS); TEConomy analysis.



Profile of Startup Activity Within Key Regional Industry Clusters

« What is it? Tracks number of Startups and Business Formation Rates across a standardized set of Traded Industry Clusters for
the region and statewide average in 2019 and 2020. The standardized clusters were informed by priority clusters set out
across all GO VA regions (see separate handout for NAICS industries included in each Traded Industry Cluster).

« Why it matters? Allows a region to determine the trends and competitiveness of its startup activity across Traded Industry
Clusters in the region with comparison to the statewide average business formation rate for each Traded Industry Cluster.

Major Traded Industry Startups, New Business Formation Rate, 2019 Startups, New Business Formation Rate, 2020
Cluster**=* 2019 2020
Agriculture & Food Processing 16 3.2% 4.1% 29 6.6% 5.5%
Business Services 486 5.2% 4.4% 601 8.0% 7.6%
Energy, Natural Resources, & o & 0 0
Finished Products 16 4.6% 2.5% 19 6.5% 3.9%
S [, T 43 4.1% 4.2% 66 7.6% 7.4%
Technical Services
Financial & Insurance Services 90 3.9% 3.5% 96 4.6% 4.0%
Health Care Services 11 5.4% 4.2% 27 12.8% 15.8%
Information Technology & 100 3.6% 3.6% 181 7.3% 8.0%
Communications Services
Life Sciences 19 3.5% 2.7% 28 5.9% 6.1%
Manufacturing 24 2.3% 2.1% 43 5.0% 3.7%
SD';‘;:::d'"g' AT EEES 2 1.7% 1.1% 1 1.1% 0.9%
Transportation, Distribution and 84 3.0% 5 9% 115 5.0% 4.6%
Logistics ’ '
All Other Traded Industries 154 3.6% 3.3% 216 6.3% 5.9%
Traded Industry Total 1,045 4.1% 3.6% 1,422 6.8% 6.2%

Source: Business Dynamics Research Consortium, Your-economy Time Series (YTS); TEConomy analysis.



Additional Data Insights — Comparison of Region’s New Business Formation and Overall Economic Performance

of its Traded Industry Clusters

« What is it? The regional position in new business formation compares the region to the state for 2019 and 2020 for each of the Traded
Industry Clusters, while the overall economic performance uses employment data from EMSI based on the Quarterly Census of Employment
and Wages to track regional economic measures to provide a summary view — see next slide for how summary assessments were determined.

« Why it matters? Puts into context the performance of a region in its standardized Traded Industry Clusters in both entrepreneurial activity
and overall economic performance.

Regional Position in . Measures of Regional Economic Performance for overall Traded Industry Cluster
Summary of Economic

Major Traded Industry New Business

Development Position in

Cluster Formation Relative to f 2020 Location Regional 2018-20 U.S. 2018-20 Percentage
State Average* Region, 2018-2020 2020 Employment Quotient Percentage Job Growth Job Growth

ﬁrgg'cfe‘;'sti‘:ﬁ: & Food Mixed Small, Emerging Strength 4,496 0.17 2.4% 0.4%
Business Services Above Large, Current Strength 121,274 1.78 5.2% 0.3%
Energy, Natural Resources, & .

S Above Small, Emerging Strength 6,849 0.32 2.9% -3.3%
EESE S 2 2) UERlE On Par Mid-sized, Current Strength 43,274 2.71 4.4% 3.8%
Eg}f‘,?cﬂi' &Insurance Above Mid-sized, Declining 27,666 1.02 -1.6% 0.0%
Health Care Services Mixed Mid-sized, Emerging Strength 20,395 0.47 5.9% 0.8%
g‘;ﬂgjgﬁgggﬁggﬂ&%’eﬁ‘ Mixed Large, Growing Specialization 132,386 4.75 3.6% 6.9%
Life Sciences Mixed Small, Emerging Strength 6,130 0.44 6.2% 4.6%
Manufacturing Above Small, Emerging Strength 11,367 0.17 2.6% -3.1%
SDZI]%E;JeIIdmg’ ASHEEIFEES) Above Small, Emerging Opportunity 2,419 0.35 1.7% 4.7%
o e, bl Above Mid-sized, Declining 37,763 0.64 0.5% 2.1%

*See previous slide for data on new business formation by traded industry cluster 10

Source: Quarterly Census of Employment and Wages (QCEW) via Emsi; TEConomy analysis.



Summary Assessment Typology

Summary Assessment of Regional Economic

Summary Assessment of :
Y Performance in Traded Industry Cluster

Regional Position in New
Business Formation

Summary

Category

Comparison of Region to
State Business Formation
Rates for 2019 and 2020

Region higher in business

Summa ry Category by Size of Traded Industry Cluster Employment Compared
to Total Traded Industry Employment

Size of Firm
Under 5% Between 5%- Over 15%
15%

Large

Mid-Sized

v
v
v

Above formation rate than state Small
in both 2019 and 2020
On Par Within 0.1-0.2 percentage
points of state
cesion hizher in bus Performance Location Quotient  Positive Job  Higher Job Growth
egion higher in business Above 1.2 Growth Compared to
Mixed formation rate than state National Average
in one year and lower in Current Strength v v v
another year
. . . i ializati v v
Below Region lower in business Sl Spe el
formation rate than state Dec“ning Specia“zation v
Emerging Strength 4 v
Emerging Opportunity 4
Y T€C Declining 11
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Data Sources used for Phase 2 Update of Entrepreneurial Trends

+ Academic R&D - annual research expenditures from all sources by university reported
by the National Science Foundation’s Higher Education Research and Development
Survey

- Patent Activity of Inventors Residing in Region — annual patents generated by
residents in the region from U.S. Patent & Trademark Office data collected by Derwent
Innovation

* Venture Capital — PitchBook database of private investor funding in emerging
ventures, including pre-seed (accelerator and incubator funding), angel investor, seed
and formal venture capital

* Federal Small Business Innovation Research (SBIR) Awards — SBIR funding by
federal agencies to small businesses in the region as reported from SBIR.gov
maintained by the U.S. Small Business Administration

* SBA 7(a) Loan Activity — Number of loans and loan amounts to small businesses in
traded sector industries under SBA 7(a) financing vehicles as reported by the Small
Business Administration




- What is it? A measure of annual research expenditures by colleges and universities in the
region across all sources of funding, such federal government, state government, industry,
philanthropies/individual gifts and own institutional resources.

* Why it matters? Provides a measure of the region’s academic institutions potential to drive
innovation —the economic literature finds that proximity to academic research has strong
spillovers to innovation by specific industry clusters in a region.

Academic R&D Expenditures (Millions)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

R& D George Mason University $84.1 $88.1 $90.2 $95.9 $98.7 $106.4 $108.9 $112.4 $149.1 $186.3 $1,120.1
Expe N d |tU res Academic R&D Expenditures, Top 5 Disciplines Growth in Academic R&D Expenditures
R&.D 121.4%
Expenditures, % of Total
2010-19 (Mil)
Economics $201.1 18.0%
Computer and Information Sciences $136.6 12.2% 51.3%
Health Sciences $76.0 6.8% 24.9%
7.7%
Biological and Biomedical Sciences $66.7 6.0% I
i i . Region 7 Virginia
Oth.er Social Sciences (excl E.COI‘.I, $59.4 539
SOClOIOgy, AnthrOpOIOgy, Poli SCl) m2010-2019 = 2018-2019

Sources: National Science Foundation (NSF) Higher Education Research and Development (HERD) Survey; TEConomy calculations.



Patents Invented in the Region

Total Patents, 2010-20

* What is it? Patents
are a primary way in Region 7 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
which inventors are Patent Counts 1,299 1,382 1519 1,708 1,822 1,917 1,980 2,053 2,227 2,714 2,795 21,419
able to protect their
innovations in
products from being
replicated.

Number of Patents,
2010-2020

Technology Class Area

o 1 ?
Why !t matters: By transmission of digital information, e.g. telegraphic communication 3,682
focusing on patents
generated by electrical digital data processing 2,573
residents we are able wireless communications networks 2,084
SO el accuratew data processing systems or methods, specially adapted for administrative, commercial,
gauge the region’s N . . . 1,689

: financial, managerial, supervisory or forecasting purposes

E:fﬁrfglég;generate pictorial communication, e.g. television 533
innovations. The transmission (transmission systems for measured values, control or similar signals) 526
patent classes help recognition of data; presentation of data; record carriers; handling record carriers 457
identify specific
areas gf tzchnology investigating or analysing materials by determining their chemical or physical properties 412
innovation taking telephonic communication 393

place in a region.

Source: U.S. Patent & Trademark Office data from Derwent Innovation; TEConomy calculations. 4



Venture

Capital
Investments

« What is it? Venture capital represents equity investments made to emerging technology

companies that offer high growth potential to generate sizable returns on that equity
investment.

- Why it matters? Venture capital investments are a direct measure of innovation activity taking
place in a region. Beyond the number of deals and investment taking place on an annual basis,
it is important to also consider the stage at which investments are taking place to ensure a
robust pipeline of emerging ventures being formed and gaining scale in a region.

Venture Capital Activity

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Deal Counts 79 92 103 139 156 166 145 155 168 157 129 1,489

Investment Totals (Millions) $433.6 S$570.4 S400.7 $629.6 S$513.1 $556.4 $553.7 S$554.5 S$664.5 $870.9 $741.5 $6,489.0

Region 7 Pre-Seed Angel Seed Early Stage Later Stage Total

Deal Counts 298 245 274 338 334 1,489

137.5%
Investment
Totals (Mil) 529.3 $221.5  $465.6  $2,085.1 $3,687.5  $6,489.0

Growth in Venture Capital Investment

Source: PitchBook Data, Inc.; TEConomy calculations. 71.0%

23.0%
11.6%
— ]
Region 7 Virginia
m2010-20 m2018-20



* What s it? The federal Small Business Innovation Research (SBIR) program is a source of
innovation funding for emerging technology companies. The SBIR program encourages small
businesses to undertake technology commercialization by requiring federal agencies with
extramural R&D budgets that exceed $100 million to allocate 2.5 percent of their R&D budgets to
the SBIR program. Each federal agency involved in the SBIR program then issues requests for
proposals on topics reflecting their technology needs and interests, and competitively awards

Federal SBIR grants based on the technical merits and commercialization potential in a phased approach.
- Why it matters? SBIR awards are another direct measure of innovation activity taking place in a
S ma | | region by small businesses.

Small Business Innovation Research Awards

Business

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total

I n n Ovati O n Award Counts 221 221 164 149 141 160 145 186 155 261 249 2,052

Award Amounts (Millions) $80.8 S84.6 S64.7 S55.4 $62.4 S77.6 S$78.8 S$89.4 S$93.0 S$110.4 S$119.9 $916.9

Resea rC h Growth in SBIR Award Dollar Totals
(SBIR)

Grants
24.4%

Region 7 Virginia

m2010-20 m2018-20

Source: www.SBIR.gov; TEConomy calculations.



- What is it? U.S. Small Business Administration (SBA) 7(a) loans are that federal agency’s
primary program for financial assistance to small businesses across the nation. These loans
are typically issued by private lenders based on SBA guarantees of 75% to 85% with amounts
not to exceed $5 million. Small businesses must demonstrate good credit/mgmt./ability to
repay. Proceeds can be used for a variety of purposes: startup costs, buying
land/buildings/equipment, new construction, working capital, and seasonal lines of credit.

- Why it matters? SBA 7(a) loan activity is a measure of how active regional small businesses
in traded sectors are in seeking to grow their operations. It also helps measures availability
of capital to small businesses in the region since lending in the SBA 7(a) program often is
through local lending sources.

Region 7: SBA 7(a) Loans and Loan Amounts, Cumulative Totals 2010-20

Re g I O n a | U Se Co's Receiving | Total No. of Lz ULCE] % of Total Loan
Industry Clusters Amounts ($
f S BA L n Millions) Amounts
O O a S Total, All Traded Sector Industries 1302 1566 $639.8 100%
Agriculture & Food Processing 37 48 S16.4 2.6%
Business Services 402 482 $178.6 27.9%
Energy, Natural Resources, & Finished Products 17 19 $4.7 0.7%
Engineering, R&D, Testing & Technical Services 99 122 $51.1 8.0%
Financial & Insurance Services 29 35 $13.4 2.1%
Health Care Services 3 3 S0.7 0.1%
Information Technology & Communications Services 292 347 $159.0 24.9%
Life Sciences 25 32 $12.9 2.0%
Manufacturing 55 69 $17.8 2.8%
Ship Building, Aerospace, & Defense 5 5 S1.2 0.2%
Transportation, Distribution and Logistics 134 158 $58.0 9.1%
All Other Traded Sectors 204 246 $125.8 19.7%

Source: TEConomy analysis of SBA loan data reports.



Regional
Utilization of
SBA Loans vs.

State & U.S.
Totals

- What is it? By normalizing SBA 7(a) loans to traded sector small businesses by the number

of traded sector establishments, it is possible to compare the level of lending activity in a
region to that of the state and nation.

Why it matters? High utilization of SBA 7(a) loans in a region suggests that the region has a
growth-oriented traded sector small business base and/or good access to capital, while low
utilization suggests a region’s small businesses are not seeking to grow and/or are having
trouble accessing capital.

SBA 7(a) Loan Counts, Traded Sector Companies
Per 1,000 Establishments, Avg. 2018-2020

480 4.66

Region 7 Virginia U.S.

Source: TEConomy analysis of SBA loan data reports.
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Innovating Tomorrow’s Economic Landscape

TEConomy Partners is a global leader in research, analysis and strategy for
innovation-based economic development. Today we’re helping nations, states,
regions, universities, and industries blueprint their future and translate
knowledge into prosperity.
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