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Agenda

• Startup Cartography Project (SCP)

• Motivation and measurement challenge

• Brief overview of underlying research 

• Included measures and visualization

• Examples of how the SCP has been used to 
address policy relevant questions



Measuring and Mapping 

Entrepreneurial Ecosystems

Can we develop meaningful and 

actionable (and real-time) metrics for 

IDE ecosystem assessments?



Measurement Challenge

• Skewness of startup growth

• Lagged performance 

• Multiple levels of geographic 

analysis



Traditional Measures Assess the Two Together 
and Can Lead to Mixed Signals
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Measuring Entrepreneurial Quality:
A Predictive Analytics Approach

• Practical requirement for 
ventures seeking meaningful 
growth.  

• Public, comprehensive and 
comparable over time and 
location.

Business Registration Startup Signatures Mapping Signatures to 
Later Growth Outcomes

(Guzman and Stern, 2017)



A Tale of Two 

Bookstores
Harvard Book Store vs. Amazon at time of founding



Data Coverage

Total observations: 39,460,805

1988 to 2014: All firms registered in 49 US states 
(excluding Delaware) and Washington D.C. 

2014 to 2016: 46 states (excluding Delaware, 
Illinois, Michigan, South Carolina)
These states account for 99.6% of US GDP in 2014 

(Andrews et al., 2022)



How do “digital signatures” of 

startups predict growth?

Change in the Probability of Growth

Academic Model
Has Short Name 120%
Firm Named after Founder -70%
Corporation (Not Partnership or LLC) 190%

Trademark in First Year 273%

Patent and No Delaware Registration 2,300%

No Patent and Delaware Registration 1,600%
Both Patent and Delaware Reg. 9,300%
Sectoral Controls Included 
State Controls Included

(NB: Prediction NOT causal)

(Andrews et al., 2022)



How do “digital signatures” of 

startups predict growth?

(NB: Prediction NOT causal)

Change in the Probability of Growth

Policy Model
Corporation (Not Partnership or LLC) 100%
Delaware only 2,780%

Patent only 1,783%

Trademark only 309%

Del., Patent, Trademark Interaction

Delaware and Patent 4,000%
Delaware and Trademark 32,600%
Patent and Trademark 13,700%
Delaware, Patent and Trademark 85,600%

(Andrews et al., 2022)



A New View of the Skew

(Andrews et al., 2022)



Entrepreneurial Quality Statistics

(Guzman and Stern, 2017)



New Population-Level Entrepreneurship Indices

• Entrepreneurship Quality Index (EQI).  Average estimated entrepreneurial quality 
within a group of start-ups:

• Regional Entrepreneurship Cohort Quality Index (RECPI). Expected number of 

growth events within a regional start-up cohort:

• Regional Ecosystem Acceleration Index (REAI). The ratio of realized vs. expected 
growth events in a region:

• Attributes:
– Panel or cross-sectional
– Arbitrary level of granularity
– Not necessarily geographic in scope

EQIr,t =
1

Nr,t
q̂i,r,t

iÎ{Ir ,t }

å

RECPIr,t = EQIr,t ´Nr,t

REAIr,t= #GrowthEvents
r ,t

/ RECPIr,t

(Guzman and Stern, 2017)



The Startup Cartography Project

•Measurement of Entrepreneurial Quality: 

•Uses predictive analytics and business registration records 

• Constructs measures of quantity, quality, and ecosystem “performance”

•Develops systematic statistics at multiple levels of analysis (zip code, county, MSA, state, and 

National) and over time (1988-2016)

•User Focused Design:

1. Visualization of entrepreneurial ecosystems (at multiple geographic levels) and an ability to track 

entrepreneurial dynamics over time.

2. Data repository for use in a wide range of research and policy purposes.

3. Research archive to learn about entrepreneurial quality.

startupcartographyproject.com

startupcartographyproject.com


Using the SCP to Address Policy-Relevant Questions

• A New View of the Skew (with Jorge Guzman, Fiona Murray and Scott Stern)

• Measuring and Mapping Entrepreneurial Ecosystems (with RJ Andrews, Jorge 

Guzman, Yupeng Liu, and Scott Stern)

• Dynamic Impact of State-level R&D Tax Credits on Entrepreneurial 

Ecosystems (with Jorge Guzman and Scott Stern)

• How COVID Is Changing the Geography of Entrepreneurship (with Jorge 

Guzman, Yupeng Liu and Scott Stern)



Disentangling the Quantity 

and Quality of 

Entrepreneurship

SCP 
Applications:

The Power of 
a New View





More “Shots on Goal” ≠ 
More Growth Outcomes

• Most MSAs:

• low number of new registered businesses and

• low estimated probability of achieving a growth 
outcome. 

• SFR/capita and EQI are not highly correlated at the higher 
range of their respective distributions. 

• Key contrasts

• Silicon Valley region: highest average quality but lower 
number of startups formed per capita. 

• Boulder, Missoula and Miami: highest range of startups 
formed per capita, but lowest average quality.

Estimated Average SFR/capita and EQI by MSA

(Andrews et al., 2022)



Quality, not Quantity, Correlates with Growth

Quantity and GDP Growth Quality and GDP Growth

Figures 3A and 3B, Andrews et al., 2022 (comparisons not causal)



Ecosystem Performance
Varies Over Time

• Environment affects ability of 
startups of same underlying 
quality to achieve growth 
outcomes

• Conditional on estimated 
quality:

• Startups born in 1995 
were 60% more likely to 
achieve an equity growth 
outcome. 

• Startups born in 2007 
were 2.4 times less likely 
to achieve a growth event 
than those born  in 1995. 

(Andrews et al., 2022)



Setting the Table for Shared Ecosystem Assessment:

The U.S. Startup Map

(Andrews et al., 2022)



Tree Ring Bubble Design Enables 
Meaningful Comparisons

Miami San Francisco

Quality %: 62.6
Quantity: 44,088
Year: 2016
LLC: 25,081
Corp: 18,332
Delaware: 565
Patent or TM: 91
2+ Measures: 19

Quality %: 99.3
Quantity: 8,321
Year: 2016
LLC: 4,266
Corp: 1,782
Delaware: 2,104
Patent or TM: 46
2+ Measures: 123

(Andrews et al., 2022)



Los Angeles

• Visualization shows corridor 
of higher quality startup 
formation

• According to then Director of 
Innovation, location 
correlates with city programs 
& efforts

• Provides one indication of 
impact and informs need for 
possible public transit link

Potential to See the Impact of City Efforts

startupcartographyproject.com

startupcartographyproject.com


Address Level Comparisons Over Time
2000 2005 2010 2015

University of Texas, Austin Areastartupcartographyproject.com

startupcartographyproject.com


U.S. Startup Map: Limitations

• Does not:

• Track individual startups over time (show which ones survived, thrived, or died)

• Pick winners 

• Digital signatures are predictive of growth outcomes, not causal determinants of them

• EQI and RECPI estimates draw power from average across firms in cohort, but do not tell you 
which startup within a cohort will succeed.

• Offer NAICS code or industry lens

• Extend beyond U.S.

• Is not updated in real-time

• Must collect business registration data from individual states or vendors

• Some states make business registrations available in real-time for free.  Others impose privacy 
regulations (even though public information), significant delays, and large (for a research budget) 
fees.



Do Fiscal Incentives Have A 

Role to Play in Catalyzing 

High-Growth Potential 

Entrepreneurship?

SCP 
Applications:

The Impact 
of Policy



Empirical 
Results

(Fazio et al., 2020)



Contrast:  
Investment Tax 
Credits

• Associated with 9% decrease in the quality-adjusted quantity 
of entrepreneurship.

• Negative trend on RECPI over time of 1.1%/year (12% over 
10 years) 

(Fazio et al., 2020)



While designed to help incumbent firms, has important indirect effect on formation rates for high-
potential growth start-ups

Structure matters (tax policy can have positive and negative effect on quantity and quality of 
startup formation in different)

Impact is not immediate, but instead accumulates over time, creating a need for long-term, patient 
policy. 

Other initiatives/measures are needed to support IDEs as they scale.  State-level R&D tax credits 
catalyze formation of high-potential startups, but do not improve those start-ups’ performance

Fiscal Policy Has Important Role to Play



Descriptive (but Granular) 

Assessment Can Directly 

Inform Real-Time Policy-

Relevant Questions

SCP 
Applications:

The Potential 
for Real-time 
Insights



Marked increase in 
entrepreneurship correlated 
with Federal relief packages  

• Lockdowns led to declines in new business 
registrations

• Recovery and rise beyond 2019 levels 
followed federal stimulus

• 250,000 more new businesses were 
registered across 8 states in 2020 (vs. 2019)

(Fazio et al., 2021)



New local businesses in 8 states 
drove rebound and recovery in 

startup formation

34 (Fazio et al., 2020)



35
Bui, Q. NYT, May 2021, 
See NBER WP 28787

NYC Case Study: Striking shift out of “traditional” business center (Manhattan) 

towards Bronx, Brooklyn, etc.



Summer Recovery: June

Morningside Heights
Columbia University
(13% black)

Harlem
(63% Black)

Spanish Harlem
(35% Black, 52% 
Hispanic)

Flushing, Queens
(4% black)

Jamaica, Queens
(48% black)

(Fazio et al., 2020)



Comparing Most Black vs Least Black Neighborhoods

In 2021, high Black neighborhoods had 129% higher entrepreneurship vs 2019,
while low Black neighborhoods had 40% higher entrepreneurship vs 2019.



Potential Policy Implications

Observation Import Potential Policy Implication

Mainstreet firms led startup surge in 
wake of COVID

These startups rely on debt (not equity to 
grow)

Federal programs making low-interest loans 
available for fledging firms could be 
fundamental to converting potential to 
economy-wide growth

In metro regions across US, 
communities with a greater percentage 
of Black residents experienced a larger 
increase in startup formation in the 
wake of COVID

The uniform distribution of federal relief 
payments (independent of eligibility criteria) 
may have played a role in unleashing potential 
of entrepreneurs otherwise inhibited by 
discrimination.

Bias in allocation of capital might hinder US 
ability to fully realize potential gains of 
entrepreneurship

Changing geography of 
entrepreneurship highlights the 
importance of minority business 
enterprise growth in economic 
recovery. 

Bias in the allocation of critical entrepreneurial 
inputs may hinder the United States’ ability to 
fully realize potential economic gains 
associated with the 2020 surge in new business 
formation.

Initiatives aimed at increasing Black 
entrepreneurship by bringing knowledge, 
networking and market access may 
complement more blunt federal policies by 
increasing access to capital.



Yupeng Liu

www.startupcartography.com

Questions?THANK YOU!

http://www.startupcartography.com/


APPENDIX



SCP 
Applications

• New View of the Skew (Fazio, Guzman, Murray, Stern 2016)

• U.S. Startup Map & RISE Program (Andrews, Fazio, 

Guzman, Liu, Stern 2018)

• Changing Geography of Entrepreneurship During COVID 

(Fazio, Guzman, Liu, Stern 2021)

• Measuring and Mapping Entrepreneurial Ecosystems 

(Andrews, Fazio, Guzman, Liu, Stern 2022)

Descriptive, Granular Assessment



SCP 
Applications

• Dynamic Impact of State-level R&D Tax Credits on Entrepreneurial 

Ecosystems (Fazio, Guzman & Stern 2020)

• University Premium on Innovation Driven Entrepreneurship (Tatari and Stern, 

2021)

• Positive Impact of Frontier Culture and Diversity (Barrios, Hochberg, & 

Macciocchi 2021)

• Impact of H-1B Visas on Entrepreneurial Ecosystems (Guzman, Tareque, & 

Wang 2022)

• Impact of Partisan Electoral Success on Subsequent SFR (Engelberg, 

Guzman, Lu, Mullins 2022)

Place-Based Assessments (at Ecosystem, 

Institutional, Firm and Individual Levels)



SCP 
Applications

• Gender Gap in Entrepreneurship (Guzman and Kacperczyk)

• Venture Capital and Entrepreneurship (Catalini, Guzman and 

Stern, 2X)

• Entrepreneurial Quality and the Market for Acquisitions 

(Fons-Rosen, et al)

• Assessment of NIH SBIR Program (Feldman, Stern, et al, 

2022)….

Beyond Place-Based Assessments



SCP 
Applications

• MNB Growth Report, June 2023, Hungary (using ideas 

building on the SCP to identify “growth firms” of Hungary as 

driver of economic dynamism

• Startup Monitoring, Switzerland.

• Queensland Connects, Australia (tracking startups, 

scaleups, innovation-driven enterprises and growth events).

Extending Approach in Other Jurisdictions

https://www.mnb.hu/letoltes/growth-report-2023-digitalis.pdf
https://startupmonitoring.ch/


Bibliography

Andrews, Fazio, C., Guzman, J., Liu, Y., & Stern, S. (2022). Reprint of “The Startup Cartography Project: Measuring and mapping entrepreneurial ecosystems” Research Policy, 51(9), 104581. 
https://doi.org/10.1016/j.respol.2022.104581

Barrios, J. M., Hochberg, Y., & Macciocchi, D. (2021). Rugged entrepreneurs: The geographic and cultural contours of new business formation (No. w28606). National Bureau of Economic Research.

Catalini, C., Guzman, J., & Stern, S. (2019). Hidden in plain sight: venture growth with or without venture capital (No. w26521). National Bureau of Economic Research.

Catalini, C., Guzman, J., & Stern, S. (2019). Passive versus active growth: Evidence from founder choices and venture capital investment (No. w26073). National Bureau of Economic Research.

Engelberg, J., Guzman, J., Lu, R., & Mullins, W. (2022). Partisan entrepreneurship (No. w30249). National Bureau of Economic Research.

Fazio, C. E., Guzman, J., Liu, Y., & Stern, S. (2021). How is COVID changing the geography of entrepreneurship? Evidence from the Startup Cartography Project (No. w28787). National Bureau of Economic Research.

Fazio, C., Guzman, J., Murray, F., & Stern, S. (2016). A new view of the skew: Quantitative assessment of the quality of American entrepreneurship. Kauffman Foundation New Entrepreneurial Growth, Kansas City, MO: 
February.

Fazio, Guzman, J., & Stern, S. (2020). The Impact of State-Level Research and Development Tax Credits on the Quantity and Quality of Entrepreneurship. Economic Development Quarterly, 34(2), 188–208. 
https://doi.org/10.1177/0891242420920926

Fons-Rosen, Christian, Pau Roldan-Blanco, and Tom Schmitz. "The aggregate effects of acquisitions on innovation and economic growth." Available at SSRN 3785485 (2021).

Guzman, Jorge and Stern, Scott, The State of American Entrepreneurship: New Estimates of the Quality and Quantity of Entrepreneurship for 32 Us States, 1988-2014 (March 2016). NBER Working Paper No. w22095, 
Available at SSRN: https://ssrn.com/abstract=2752300

Guzman, J. (2019). Go west young firm: agglomeration and embeddedness in startup migrations to Silicon Valley. Columbia Business School Research Paper, (18-49).

Guzman, J., & Kacperczyk, A. O. (2019). Gender gap in entrepreneurship. Research Policy, 48(7), 1666-1680.

Guzman, J., Tareque, I., & Wang, D. (2022). The Impact of High Skilled Immigration on Regional Entrepreneurship. Available at SSRN.

Guzman, & Stern, S. (2015). Where is Silicon Valley? Forecasting and mapping entrepreneurial quality. Science (American Association for the Advancement of Science), 347(6222), 606–609.

Guzman, & Stern, S. (2019). Nowcasting and Placecasting Entrepreneurial Quality and Performance. In Measuring Entrepreneurial Businesses (Vol. 75, pp. 63–110). University of Chicago Press. 
https://doi.org/10.7208/9780226454108-005

Guzman, & Stern, S. (2020). The State of American Entrepreneurship. American Economic Journal. Economic Policy, 12(4), 212–243. https://doi.org/10.1257/pol.20170498

Tartari, V., & Stern, S. (2021). More than an ivory tower: The impact of research institutions on the quantity and quality of entrepreneurship (No. w28846). National Bureau of Economic Research.



Stakeholders

• No one
is “in charge” of 
entrepreneurship

• Each stakeholder plays a critical 
role in success

• Need for shared understanding 
to align stakeholders and 
policymakers

@MIT_REAP 46



Jump in: COVID Supplies and Services;                                                Cleaning and Disinfecting Services      Restaurants

Jump in: Child Care and Education Businesses                                            as well as Digital and Online

Startup Formation 
Appears Responsive to 

COVID Challenges

(Fazio et al., 2021)



Multivariate 
Regression Analysis

• Confirms Black, wealthy, and wealthy 
Black neighborhoods led observed 
increases in startup formation rates 
relative to 2019

• Controlling for other demographics and 
either 3-digit or 4-digit ZCTA areas

48(Fazio et al., 2021)



Relationship of 
CARES Act and the 

dynamics of the 
geography of 

entrepreneurship

(Fazio et al., 2021)


