


Startup Genome works to increase the success rate
“ of startups and improve the performance of startup

ecosystems globally. In a collaborative effort with hun-
dreds of public and private organizations in more than 30 countries
we built the world's largest primary research on startups, the Voice
of the Entrepreneur, with +10,000 founders participating each year.
This allowed us to develop rigorous models that are considered
the new science of startup ecosystem assessment.

We advise leaders of innovation ministries, agencies, and organi-
zations supporting startups, bringing data-driven insights, clarity,
and focus to actions that produce more scaleups, job creation,
and economic growth. With our partners Global Entrepreneurship
Network and Tech Nation (formerly Tech City UK), and thanks to the
generous support of the Kauffman Foundation, we deliver holistic,
evidence-based strategy frameworks for startup ecosystems across
all phases of development.

Reach out to us if you are seeking to boost job creation and eco-
nomic growth in your region through startups.

The Global Entrepreneurship Network (GEN) operates
a platform of projects and programs in 170 countries
aimed at making it easier for anyone, anywhere to start
and scale a business. By fostering deeper cross border collabora-
tion and initiatives between entrepreneurs, investors, researchers,
policymakers and entrepreneurial support organizations, GEN
work to fuel healthier start and scale ecosystems that create more
jobs, educate individuals, accelerate innovation, and strengthen
economic growth.

Our extensive footprint of national operations and global ver-
ticals in policy, research and programs ensures members have
uncommon access to the most relevant knowledge, networks,
communities and programs relative to size of economy, maturity
of ecosystem, language, culture, geography and more. We help
celebrate, understand, support, and connect entrepreneurs and
those who champion them.

Stay up-to-date on news and updates via genglobal.org.



http://genglobal.org
https://twitter.com/startupgenome?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://www.facebook.com/unleashingideas/
https://medium.com/@startupgenome
mailto:contact%40startupgenome.com?subject=
https://twitter.com/unleashingideas?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
mailto:info%40genglobal.org?subject=

cruncthISe Crunchbase: Everyday investors,

journalists, founders, and the global
business community turn to Crunchbase for information on start-
ups and the people behind them.

Tech Nation (formerly Tech City UK): Empow-
TECH ers ambitious tech entrepreneurs through growth
NATION programmes, digital entrepreneurship skills, a visa
scheme for exceptional talent, and by championing the UK digital
sector through data, stories and media campaigns.

@ orb Orb Intelligence: Database of firmographics that
infeligence  provides company information on 50 million com-
panies worldwide and powerful data matching capabilities to mar-
keting software vendors and B2B marketing agencies.

Dealroom: Helps corporations, in-

B3 dealroom.co .
vestment firms, and governments

to track innovative companies and identify strategic opportunities,
through data-driven software.
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| ocal Connectedness

How Connected Should Your
FEcosystem Be—and How
Connected Should You be to
Your Ecosystem?

Startup founders always have more to accomplish than they have
time for and local support networks, which are intended to be
helpful, can present a bewildering array of options. Should you
attend that evening networking event? Should you try to meet
as many local ecosystem stakeholders as you can? Apply for the
latest pitch competition? Take that early-morning coffee request?
Our latest research on Local Connectedness has determined the
answer to these and other questions:

Yes. But not all forms of networking are created equal.

Last year inthe 2017 Global Startup Ecosystem Report, we unveiled
our research on Global Connectedness which showed that when
founders in a startup ecosystem have meaningful relationships with
their peers elsewhere (especially in the world's top ecosystems),
it is associated with greater levels of Global Market Reach, startup
growth, and overall ecosystem performance.’

Now, we find that Local Connectedness—especially relation-
ships with other founders—is strongly associated with higher
startup performance. Just as importantly, not being locally con-
nected is strongly associated with lower startup performance.

“Of my five startups, one was a miserable failure. A
Digital Health startup founded with another success-
ful founder ($100M exit and more) and money from
Sequoia. One year into it someone at a conference
told me “you're the third generation of startups doing
this business model and they all failed...”. We were in
a Globally- and Locally-Connected ecosystem (Silicon
Valley) but we were BZ2B enterprise software experts, not
personally connected in the B2C Health space. One year
later we were, just in time to access all kinds of valuable
knowledge...and run out of money! “

JF Gauthier
Serial Founder

Beyond relationship-building, a healthy Sense of Community fos-
tered by founders helping each other is highly correlated with
overall ecosystem performance.
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What Does Local Connectedness Mean?

Prior research, the lessons of common experience, and the practice
of economic development have led to two presumptions about
Local Connectedness: (1) being connected to local networks is
important for entrepreneurs; (2) physical proximity strengthens
those local networks. Mostly, analysis and practice have assumed

Insights for Startup Founders

* Invest time and efforts in developing your network and
nurturing many relationships, very early in your startup.

* Help out other founders. Brad Feld is right—giving before
you get is good for the ecosystem.

* There's no free-riding: you don't get the benefits of a con-
nected ecosystem if you're not connected yourself,

« Relationships with other founders matter the most.
« Build relationships with investors and experts, too.

« Allthese relationships function as conduits for knowledge
transfer, source of introduction to investors, partners,
customers and future employees, and much more.

* Building relationships takes valuable time away from
working on your startup, but it pays off. And the cost of
not doing it is higher.

reducing distance between people will lead to more connections
and more success.

We find that Local Connectedness reveals a lot about startup
success and ecosystem vibrancy, but it does not confirm all of
these prior assumptions.

In our analysis, the new Success Factor of Local Connectedness is
comprised of four sub-factors:

« Sense of Community—"people helping people.” We asked
startup founders and executives about the ease of seeking and
receiving help and introductions from other founders and in-
vestors.

* Local Relationships—how many local founders, investors, and
experts do startup founders and executives have a relationship
with? (Investors here does not include investors in their own
startup.)

* Collisions—to determine whether the vogue concept of Col-
lisions (serendipitously running into others from the startup
community) matters, we asked startup founders and executives
about their engagement with others in the community and their
attendance at events.

» Density—this sub-factor captures how closely startups work
with other startups, either in the same office or in a coworking
space, and how close founders and executives live to their office
location.

What we found is that while there seems to be a chain of causation
among these elements, they do not all matter equally for startup
success or overall ecosystem performance. Density—with lots of
startups working (and sometimes living) near each other—helps
create Collisions. Those Collisions, in turn, help develop Local Re-
lationships and a Sense of Community; the Collisions sub-factor
is highly correlated with these. On its own, however, the Collisions
sub-factor has low correlation with ecosystem size, and only a slight
correlation with ecosystem rank. It's not the fact of event partic-
ipation and community engagement that helps an ecosystem:
it's the relationships that Collisions help create.

Overall, Local Connectedness correlates strongly with overall eco-
system rank, which reflects our multivariate analysis across nearly
one hundred metrics (although the Local Connectedness sub-fac-
tors have not yet been included in the ranking analysis).
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It Takes a Village to Raise a Startup

Using these Local Connectedness sub-factors, we classify founders
as being high, medium, or low connected in their ecosystems. We
find large differences in startup performance across these catego-
ries. Highly-connected founders, in particular, enjoy a higher
rate of success in their startups. While we cannot say definitively
that high Local Connectedness of founders causes better startup
performance, our robust findings here are certainly suggestive.

We |looked at two measures of startup performance: employment
and sales. For overall Local Connectedness, low-connected startups
have, on average, lower employment than startups that are better
connected. Surprisingly, the high-connected startups are often
younger companies: they are building local relationships early on
and growing faster in size.

Less-Connected Startups Have Lower Employment and
Slower Employment Growth

Low Local Medium Local  High Local

Connectedness
Connectedness Connectedness Connectedness

Share of Startups

. 9.3% 12.2% 12.3%
with >25 FTEs

Which dimension of overall Local Connectedness is most associat-
ed with startup performance? A higher number of Local Relation-
ships—with other founders, investors, and experts—is correlated
with higher sales, as shown in the table. Founders in the “high”

connected category outperform the medium- and low-connected
in sales, and the high- and medium-connected founders come
from slightly younger startups.

Less-Connected Startups Have Lower Revenues and
Slower Revenue Growth

Quarterly Sales

Low L Medi L
and Share of ow LC el IEE

Relationships Relationships

High LC
Relationships

Startups
$0.5M-$1M 8.3% 10.0% 11.2%
>$1M 4.1% 6.8% 7.4%

These results don't necessarily mean that being well-connected
locally causes startup growth. Another consideration may be that
founders who are not plugged into local networks (and thus fall
into our low-connection category) might be focusing on Global
Connectedness because of the type of their company. Or, perhaps
these founders are spending their time building their company
rather than networking.?

But what is most striking about our analysis is the consistency of
the positive relationship between a high-level of connection and
startup performance.? Clearly, there can be no free-riding by the
unconnected: almost without exception, the lowest-connected
founders are behind in terms of company performance.

Insights for Ecosystem Builders

« Workinclusively, connect everyone, including experts and
investors. Local Connectedness acts as a multiplier, in-
creasing access to local resources, knowledge, and global
connections.

« Invest explicitly in buidling a strong Sense of Community.
When founders help each other and receive help from
investors and experts on an informal basis, overall eco-
system performance is enhanced.

 Physical proximity is less important than quality relation-
ships that lead to exchanges of assistance and knowledge
transfer. While events and activities can help generate
those relationships in the first place, coworking spaces
and co-located offices do not automatically build Sense
of Community or Local Relationships.

* Fill relationship gaps: female founders overall have a
higher level of relationships with peers than men, but
are less-connected to investors.

Does Local Connectedness Boost Ecosystem
Performance?

In our analysis of Local Connectedness and startup performance,
we did not find any significant relationship with Sense of Commu-
nity. But, Sense of Community does correlate highly with indicators
of overall ecosystem performance such as Startup Output, exits,
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startup valuations, exits, unicorns, and ecosystem value. A higher
level of Local Relationships is also positively correlated with eco-
system performance.

This correlation is driven mostly by the individual metric of Founder
Help—defined as founders helping founders, providing advice,
introductions, or perhaps just a sympathetic ear. When founders
help other founders, overall ecosystem performance is stronger.
At the ecosystem level, then, we find empirical support for Brad
Feld's “give before you get” proposition.

But there is a difference between relationships and help. A strong
Sense of Community emerges from Local Relationships, and is
based on the quality, not necessarily the quantity, of those rela-
tionships. Founders' interaction with investors is different, however.

The individual metric of Investor Relationships is strongly correlat-
ed with ecosystem performance, but the metric of Investor Help
is not. Relationships with investors are conduits for the transfer
of knowledge, experience, and tacit know-how, and these, rather
than direct help from investors, appear to be a key resource for
founders.

The connections between Sense of Community and Local Relation-
ships and overall Local Connectedness are not always straightfor-
ward, and they vary by ecosystem. Greater Helsinki and Jerusalem,
for example, are both small, strong startup ecosystems, with similar
levels of Sense of Community in our analysis. The Greater Helsin-
ki region, however—at number one in our analysis—has a much
higher level of Local Relationships (among founders, investors, and
experts) than Jerusalem.

Top 10 Ecosystems for Local Connectedness
+ Greater Helsinki

+ Silicon Valley

« Tel Aviv

+ Sydney

* London

* Houston

 Los Angeles

* Atlanta

« Amsterdam

* Singapore

The (Overrated?) Role of Physical Proximity

We also looked at Density—a term that captures whether startups
in a given ecosystem work in a coworking space or an office with
other startups, and how far founders live from their office. Initial
analysis failed to find any significant relationships or correlations
between the Density sub-factor and our measures of startup
success and ecosystem performance. Density metrics correlated
fairly well with the Collisions metrics (not surprisingly), but that
was it. Because of this, we removed Density from the overall Local
Connectedness Success Factor. Even Collisions, however, does not
correlate well with ecosystem performance.

What this tells us is that relationships and the assistance that is
shared between founders is a greater factor driving startup success
and ecosystem performance than mere physical proximity.
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Sense of Community and Local Relationships are what eco-
system leaders should care most about, rather than trying
to cram everyone into a single physical space. No matter how
many startups work next to or near each other, if they don't help
each other or even really know each other, their companies (and
the ecosystem) will suffer. Accelerators, by contrast, do appear to
facilitate relationships and exchanges of assistance; founders who
went through an accelerator are better-connected than those that
didn't.

This is precisely why our new research this year in the United States,
supported by the Kauffman Foundation, is so important. Through
this joint work, we will be digging to the quality and quantity of
events and activities (Collisions), and determining what leads to
relationships and a sense of community.
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RCKT

RKW

Boston, United States
4GenNow

Cambridge Innovation Center
Capitalnetwork

Carlton PR marketing
Health Innovators

Mass Challenge
TechStars
Greentownlabs
Cybersecurity Factory
City of Boston

Boston New Technology
LearnLaunch

StartHub.Org

DCU FinTech Innovation Center

New England VC Association

Workbar

Chicago, United States
Catapult Chicago
University of Chicago
Matter Chicago

mHUB

The Shift Chicago

1871
WorldChicago

Edmonton, Canada
Edmonton Research Park
TEC Edmonton

Startup Edmonton

Frankfurt, Germany
ING-DiBa
EY

Frankfurt Economic Development

blackprint Booster
Provadis Hochschule
DZ-Bank Gruppe
Goethe University Frankfurt
Grunderkuche

TU Darmstadt
Deutsche Bank

Merck

Commerzbank

KPMG

RheinMain Startups
Deutsche Borse Group

IHK Frankfurt

Accelerator Frankfurt

WiBank

Startzero

Hessen Trade & Invest
Frankfurt RheinMain
Candylabs

Hessian Ministry of Economics
Get Started by Bitkom

RKW

Helsinki, Finland
Nestholma

Arctic Startup

Espoo Innovation Garden
NewCo Helsinki

FVCA

Tekes

Hong Kong

StartUps HK

Hong Kong Fintech

brinc

WHub

Metta

The Hong Kong Polytechnic University
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Houston, United States
Houston Angel Network

Rice University - McNair Center for Entrepre-
neurship

Rice University - Rice Alliance for Entrepreneur-
ship

Unconventional Capital
Circular Board

Redlabs

Mercury Fund

Fannin Innovation Studio
University of Houston - Hatch Pitch
Rice University - Owl Spark
Houston Technology Center
Station Houston

TMCx

JLaBS

Jerusalem, Israel
BioJerusalem

Startup Nation Central
Jumpspeed

Siftech

Masschallenge Jerusalem

Made in JLM Bizmax

Ourcrowd
HUstart
AtoBe

JVP

VX

Kuala Lumpur, Malaysia

1337 Ventures

Codearmy

MAD Incubator

Maybank

Malaysia Digital Economy Corporation

500 Startups

London, United Kingdom
MassChallenge
Techstars London
Balderton Capital
Wayra London
Accelerator Network
City of London
KPMG

TechUK

GSMA

Level39

Tech London Advocates
GEN

Microsoft Ventures
Northzone

Microsoft for Startups

Los Angeles, United States
Bixel Exchange

Cross Campus

Mucker Capital

Bixel

WeWork

Manila, Philippines
1000 Angels
Brainsparks

QBO

Melbourne, Australia
BioMelbourne Network
Inspire9

York Butter Factory
Runway Geelong
Startup Bootcamp
ACMIX

Rome2Rio

Startup Victoria

Montreal, Canada
Notman

Arche Innovation
District 3

Startup Fest
Capital Intelligent
PME MTL
Innocité MTL
Réseau Capital
Montreal Inc

Mtl Newtech
HEC

Mtl Lab

Quartier de l'innovation (Ql)

Munich, Germany
48forward

ammersee Denkerhaus
AZO Anwendungszentrum

Bavarian State Ministry of Economic Affairs,
Energy and Technology

BayStartUp
Bayern Kapital
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BioM

Bits & Pretzels

brigk

Burda Bootcamp

CDTM

CM Equity

DLD

Early Bird

Extorel

Fraunhofer Venture
Gate

German Entrepreneurship GmbH
HV Holtzbrinck Ventures
HWK

Impact Hub

1ZB

Ludwig Bolkow Campus
Make Munich

Max Planck Institute for Innovation and Compe-
tition

MCBW

Media Lab

MTZ

Munich Network

MUST

next4/

Social Entrepreneurship Akademie
Startup Alm

Stellwerk 18

Target Partners

UN World Food Programme Accelerator
W1

Wayra

Werk1

New York City, United States
Digital.NYC

Flight VC

General Assembly
Gust

NationSwell
Quake Capital
Rubicon VC
Runway VC
Sandbox
TechHUbNYC

New Zealand

Angel HQ

Lightning Lab
VentureCenter

Enterprise Angels

Callaghan Innovation

Sprout Accelerator
StartupWeekend

NZX

New Zealand Trade and Enterprise
CreativeHQ

lceHouse

Astrolab

WNT Ventures

NZ Venture Investment Fund
Equitise

Snowball Effect

BizDojo

Tin Network

GD1

Flying Kiwi Angels

Ottawa, Canada
Capital Angels

Entrepreneurship Algonquin

La Cite College
Lead To Win
Startup Garage
Kanata North BIA
L-Spark

ID Gatineau

Paris, France
Balderton Capital

Hello Tomorrow

La French Tech

Mairie Paris

Paris & Co,

Le CENTQUATRE-PARIS
France Digitale

The Family

Cap Digital

beeleev

Phoenix, United States

AZ Founders Fund

Canal Partners

Center for Entrepreneurial Innovation
Coplex

Co+Hoots
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Flinn Foundation
Galvanize Phoenix

Greg Head/Scaling Point
Moonshot

MRTNZ Ventures

Seed Spot Phoenix

Tallwave Capital

Quebec City, Canada
BDC

PwC Quebec

ROBIC

VETIQ

Ville de Quebec

Association Québecoise des Technologies(AQT)

Seattle, United States
Startup Seattle

ARI

Lighter Capital

New Tech Northwest
Techstars

Fledge

Microsoft Ventures

Seattle Angel Conference

Alliance of Angels
Startup Grind

Seven Peaks Ventures
Angel Resource Institute
Microsoft for Startups

SURF Incubator

Shanghai, China
ChinaAccelerator
Ether Capital
Innoclub
Innospace+
NakedHub
People Square
Startup Grind
technode

Xnode

Silicon Valley, United States

Startup Genome & Partners

Crunchbase

Engine

StartOut

Stanford Latino Entrepreneurship Initiative

Computer History Museum

LaunchPad

GSV

Rocketspace
Parisoma

Manos Accelerator
SVCIP.com
Stanford

Singapore
500 Startups
ACE

Trendlines Medical Singapore

Stockholm, Sweden
Balderton Capital
Business Sweden
Impact Hub
Northzone

SISP

SUP46

Stockholm Business Region

Stockholm Chamber of Commerce

Stockholm School of Entrepreneurship

Tampa Bay, United States

TMillion Cups St. Petersburg & Tampa

Entrepreneurial Collaborative Center

Greater Tampa Chamber of Commerce / Minori-
ty Business Accelerator

Hillsborough Community College
Innovation Place

Lakeland Catapult

Pasco County SmartStart
SparkGrowth/Station2Innovation

St. Petersburg Chamber of Commerce / Green-
house

Tampa Bay Startup Week/Weekend
Tampa BaTech
TEC Garage

USF (Entrepreneurship Center, Muma College of
Business, CONNECT)

University of Tampa

Tel Aviv, Israel
Microsoft for Startups
Geektime

SOSA

Microsoft Ventures

Startup Nation Central

Toronto, Canada

Centre for Social Innovation
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Invest Toronto
Next 36
Onekleven

DMZ

City of Toronto
World Canada
Brookfield Institute
The Founder City Project
Venture Lab

RIC Centre
Innovation Factory
Haltech

Creative Destruction Lab

Vancouver, Canada
Launch Academy
Sauder S3i
entrepreneurship@UBC

Creative Destruction Lab West

HighlineBETA
RADIUS SFU

SFU Venture Labs
SFU Innovates

Wavefront

Spring

New Ventures BC
Small Business BC
Foresight
Lifesciences BC

Bio Enterprise BC/Can

Startup Package Partners

To reward participants of our online survey, mul-
tiple great companies agreed to offer huge dis-
counts on their product:

Mixpanel’s mission is to help the world learn from
its data. It tracks user interactions with web and
mobile applications and provides tools for target-
ed communication with them.

Gusto’s mission is to create a world where work
empowers a better life. By making the most com-
plicated business tasks simple and personal,
Gusto is re-imagining payroll, benefits and HR
for modern companies.

ChargeBee is a PCl Level 1 certified recurring
billing platform for subscription based SaaS and
eCommerce businesses. It handles all your crucial

workflows from lead to ledger with power packed
integrations that include Salesforce, Xero, Quick-
books, Avalara, Slack, among others.

ZipRecruiter provides a platform to hire and get
hired. They have helped over 1 million business-
es and 100 million job seekers find their next
perfect match through partnerships with the
best job boards on the web, curated email alerts,
award-winning mobile apps, and one of the most
sophisticated job search algorithms in the space.
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Methodology

The Startup Genome quantitative data infrastructure includes data
on over 1T million companies, nearly 100 ecosystems, and survey
data from more than 10,000 startup executives across the globe
-- the Voice of Entrepreneurs.

Below is a description of the main datasets that make up this data
science infrastructure:

Startup Genome proprietary data:
Interview of 100+ Experts

2017-2018 Startup Ecosystem Survey with more than 10,000
participants

« CrunchBase: global dataset on funding, exits, and locations of
startups and investors

« Orb Intelligence: global dataset on company information

* Dealroom: global dataset on funding, exits, and locations of
startups and investors

* Local partners (accelerators, incubators, startup hubs, investors):
list of startups

list of local exits and funding events

In addition to quantifying several aspects of startup sub-sectors
across the world, we are undertaking a major research e ort to
qualitatively understand each and every of the sub-sectors and
ecosystems we cover on this report.

This qualitative research effort includes:

+ Reviewing hundreds of research reports, media articles, and
books

* Interviewing over 100 experts on the topic, for both sub-sectors
and ecosystems

+ Gathering qualitative insights and free form text from an over
10,000 founders and startup executives surveyed directly by
Startup Genome

We use the knowledge gathered from this qualitative research
effort to inform trends described on the report, review the meth-
odology framework, and identify nuanced and forward-looking
insights that the data alone could not give.

Key Terms and Definitions

Startup

Steve Blank defines a startup as a “temporary organization in search
for a repeatable and scalable business model”. We use this defi-
nition to look across sectors and sub-sectors, including software,
hardware, health, energy, and others.

Ecosystem

Defined around the concept of a shared pool of resources, gener-
ally located within a 60 mile (100 km) radius around a center point
in a given region, with a few exceptions based on local reality.

Startup Sub-Sector

Defined as a subset of startup ecosystems along the main innova-
tion sectors: Tech/ICT, Life Sciences, and Cleantech. Because some
are horizontal in nature, we stayed away from using the term “ver-
tical”. These sub-sectors are areas in which startups are applying
innovation and carving out new areas of economic activity often
distinct from—although sometimes related to—legacy industries
(e.g. Al, which doesn't have a well-defined related industry, and
FinTech, with the related Financial Industry).
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Ecosystem Lifecycle Factors

Combined with some of measures from our Success Factor Model,
Ecosystem Lifecycle Factors measure different dimensions of a
startup ecosystem. These allows us to determine the phase of de-
velopment in which the ecosystem is in -- Activation, Globalization,
Expansion, or Integration.

- Resource Attraction: captures the extent to which entrepre-
neurs move to an ecosystem to start a startup and how many
startups relocate to an ecosystem. Increasing Resource Attrac-
tion at the national and global levels is an important determinant
of an ecosystem’s growth rate.

- Startup Leakage: measures the percentage of startups that, in
our global survey, reported leaving a certain ecosystem. A low
score on Startup Leakage indicates that few startups have left
that ecosystem in favor of another one.

« Triggers: Triggers are the externally impressive exits and high
startup valuations that spark a sharp increase in Resource At-
traction, driving the growth of an ecosystem and its evolution to
the next phase of the Lifecycle.

Success Factor Model

Our principal analytical tool, this measures different dimensions
of what supports the performance of local startups. We look at 10
Factors: one measuring actual performance with 9 Success Factors
associated with performance, each comprised of sub-factors and
metrics.

Performance: A combination of leading, lagging, and current in-
dicators that capture economic outcomes in a startup ecosystem.

Funding: The level and growth of early-stage funding, looking at
both access and quality.

Market Reach: How well startups in a given ecosystem are able
to reach customers outside their country and the immediate
continental region.

Global Connectedness: How well founders are meaningfully
connected to founders in other ecosystems, with a focus on the
world's top seven ecosystems.

Resource Attraction: The gravitational pull of an ecosystem in
drawing in entrepreneurs and startups from elsewhere.,

Startup Experience: The depth and diversity of the pool of prior
startup experience in an ecosystem.

Talent: Measures the accessibility, quality, and cost of software
engineering expertise.

Founder: success factors related to the startup founder, under
his or her control, or internal to the startup as opposed to ex-
ternal (a function of the ecosystem)

Founder Mindset: Attitudes and preferences that align with
success. See related ecosystem science article for more.

Founders with Entrepreneur Mindset: startup founders
that closely matched the validated profile of successful ear-
ly-stage entrepreneurs along five attitudes tested: Initiation,
Reflection + Patience, Breadth, Depth, and Structure.

Founders with Business Builder Mindset: startup found-
ers that closely matched the profile of successful business
builders (late-stage entrepreneurs) along the five attitudes
tested.

Founder DNA: The background, experience, ambition, and
motivation of local founders.

Founder Know-How: A multi-variable assessment of founder
knowledge of key startup methodologies such as Steve Blank's
Customer Development and Eric Ries' Lean Startup.

Theoretical Know-How: a sub-factor of Founder Know-How
capturing theoretical knowledge of key startup methodolo-
gies.

Practical Know-How: a sub-factor of Founder Know-How
measuring a behavior demonstrating knowledge of key
startup methodologies was put into practice.

Founder Go-Global Strategy: measures whether a startup
is going global from the outset or first targets its local market,
and whether its customer acquisition team is located, targeted,
and skilled to succeed.

Founder with High Ambition: Founders who expressed all
of the following attributes: Total Addressable Market of $30
billion USD or more; developing a globally-new, or one of the
globally-leading or niche products; and the mission to change
the world, get rich or create a great product.

Founders with Experience in Sub-Sector: founders who con-
sidered their graduate or postgraduate degree to be directly
relevant to their startup.

* Local Connectedness: A multi-variable assessment of the local

community, including sense of community, relationships, and
collisions between founders, investors, and experts.

Sense of Community Index: a sub-factor of Local Connected-
ness capturing the degree to which founders informally receive
help from investors, experts, and fellow founders.
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Number of Relationships Between Founders: number of
quality relationships between local founders, where they know
each other and can call upon the other for help “this week”,

Collision Index: a sub-factor of Local Connectedness captur-
ing the number of events founders recently participated in and
the number of collisions with startup community participants.

« Organizations: Measurement of the quantity and quality of
organizations, programs, events, and other activities is being
conducted with support from the Kauffman Foundation.

Metrics Covered on this Report, by
Success Factor

Performance

Startup Output measures the estimated number of startups in an
ecosystem. Generally speaking, ecosystems need higher Startup
Output (more startups) in order to enjoy faster ecosystem growth
and higher performance.

We calculate an Exit Value Growth Index by capturing the value of
exits over a two-year period in order to smooth uctuations. Rapidly
growing exit values capture attention from founders and investors
from around the world and establish a track record of success.

Market Reach

To measure Global Market Reach in an ecosystem, we look at the
average percentage of customers outside the country or continent.

Startups in Europe, for example, may sell to foreign customers in
other European countries, but ‘Global Market Reach - Out of Conti-
nent’ captures how extensively they sell outside of Europe. Higher
Global Market Reach means faster growth rates for startups.

Global Connectedness quantifies quality relationships that exist
between startup leaders. We focus especially on connections with
the world's top ecosystems, the ecosystems that are at the nexus
of the global fabric of knowledge, ideas, people and organizations.
Global Connectedness brings Global Know-How into an ecosystem
and leads to greater Global Market Reach.

Travel Connections show how many relationships of founders
were formed by traveling to top ecosystems, whereas Local Meeting
shows how many people from other ecosystems made connections
with startups in a given ecosystem. The latter is a good indicator of
the strength of conferences and events in the ecosystem attracting
other people to come and visit.

Globally-Leading Product metric reports the percentage of start-
ups in an ecosystem who say they are developing a completely
new product for global markets. This is an indicator of Founder
Ambition, and is influenced by the degree of Global Connectedness
iN an ecosystem, i.e. to what extent startups tap into the global
knowledge allowing them to develop a new business model or
technology-and know it actually is new.

Our metric on Targeting Global Market First reports the percent-
age of startups in an ecosystem who are going global immediately
or targetting the United States or the United Kingdom, markets
where, more than anywhere else, startups from all over the world

compete. This is an indication of Founder Know-How in terms of
Going Global and Customer Development strategy.

Resource Attraction captures the extent to which entrepreneurs
move to an ecosystem to start a startup and how many startups
relocate to an ecosystem. Increasing Resource Attraction at the
national and global levels is an important determinant of an eco-
system’s growth rate.

Startup Leakage measures the percentage of startups that, in our
global survey, reported leaving a certain ecosystem. A low score
on Startup Leakage indicates that few startups have left that eco-
system in favor of another one,

Startup Experience

Startup Experience captures the pool of experience startups
can draw onin an ecosystem. We measure it by looking at several
metrics indicating the experience in and around the founding team
and scaling experience in the ecosystem.

Our measure of Experienced Growth Employees captures how
many employees working in customer acquisition (growth) roles
at startups have at least two years of prior experience working in
startups.
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Sector and Sub-Sector Definitions

Below are our definition for each startup Sub-Sector analyzed here.
Note that sub-sectors are not mutually exclusive nor comprehen-
sive — some startups are in sub-sectors we did not consider.

In addition, at least from patents, the data shows a clear tech con-
vergence. Technology like Al software are increasingly inter-related,
and we would expect a similar convergence overtime for Startup
Sub-Sectors.

For more detail, including in our machine learning classification of
sub-sectors, please see our Methodology section. For more cov-
erage on each sub-sector, please see their respective sections in
the report.

Advertising Tech (Adtech)

Advertising Tech captures different types of analytics and digital
tools used in the context of advertising and marketing. Extensive
and complex systems are used to direct, convey, or monitor ad-
vertising to target audiences of any size and scale.

Advanced Manufacturing & Robotics

Advanced Manufacturing involves smart technology to improve
traditional manufacturing of products and/or processes. Robotics
is the science and technology of robots, their design, manufacture,
and application.

Agriculture Tech (Agtech)

Agriculture Tech captures the use of technology in agriculture, hor-
ticulture, and aquaculture with the aim of improving yield, efficiency,
and profitability through information monitoring and analysis of
weather, pests, and soil and air temperature.

Artificial Intelligence, Big Data & Analytics

Al, Big Data & Analytics refers to an area of technology devoted to
extracting meaning from large sets of raw data, e.g. often including
simulations of intelligent behavior in computers.

Blockchain

Blockchain is a decentralized data storage method secured by cryp-
tography. Cryptocurrencies are one of many innovations utilizing
the blockchain. Companies building their product/architecture on
top of this decentralized and encrypted technology are defined as
blockchain companies.

Cleantech

Cleantech is comprised of sustainable solutions in the fields of
Energy, Water, Transportation, Agriculture, and Manufacturing
that including advanced materials, smart grids, water treatment,
efficient energy storage, and distributed energy systems.

Consumer Electronics or Home Electronics
(includes Wearables, Smart Devices)

Consumer Electronics or Home Electronics are electronic or digital
equipment intended for everyday use, including smart devices used

for entertainment, communications, and home-office activities as
well as other wearables.

Cybersecurity

Cybersecurity is the body of technologies, processes, and practices
designed to protect networks, computers, programs, and data from
attack, damage, or unauthorized access.

Education Tech (Edtech)

Education Technology refers to an area of technology devoted
to the development and application of tools (including software,
hardware, and processes) intended to redesign traditional products
and services in education.

Fintech

Fintech aims to improve existing processes, products, and services
in the Financial Services industry (including insurance) via software
and modern technology.

Gaming

Gaming involves the development, marketing, and monetization of
video games and gambling machines, as well as associated services.

Health and Life Sciences

Health and Life Sciences uses digital technology to maintain or
improve health via the diagnosis, treatment, and prevention of
disease, illness, and injuries.
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Selected Data Timeframes

 Ecosystem Value, Exit Value, and Startup Valuation: sum of exits
and funding rounds of 2015, 2016 and 1H2017

+ Based on our previous analysis we assessed that it takes one
year for half of the seed rounds to find their way into major data
sources. Therefore, we use 2016 as the latest year for which ear-
lier-stage metrics can be computer to create reliable benchmarks
at the ecosystem level. Globally, it's reliable to use 2017 data for
Cross startup sub-sector comparisons.

* Early-Stage Funding: Sum of all Seed and Series A investments
in 2015 and 2016, corrected for obviously missing rounds.

Startup Sub-Sector Performance
Assessment

The purpose of the Startup Sub-Sector Performance Assessment
is, first, to identify local Startup Sub-Sectors that already perform
above average and, second, to identify locational advantages
that support certain Sub-Sectors or may translate into interna-
tionally competitive Sub-Sector Performance in future. For each
sub-sector, the overarching goal of the analysis is to identify
patterns that make for relative success in the global comparison.
Ultimately we want to inform the development of Sub-Sector
strategies prioritizing one to three attractive Sub-Sectors, focus-
ing enough resources to become globally competitive in these
Sub-Sectors and drive ecosystem growth.

The Startup Sub-Sector Strengths Analysis focuses on the following
aspects:

Startup Sub-Sector Analysis

Assessment of the startups that belong to one of the Startup
Sub-Sectors with a special focus on their performance and overall
attractiveness.

Existing Market & Legacy Industry Analysis

|dentification and assessment of existing markets and potential
legacy industries that are related to the startup sub-sector.

Talent & Knowledge Analysis

Assessment of university infrastructure and output that feeds talent
and expertise demand of the sub-sector.

Startup Sub-Sector Analysis

We measure the Performance and the relative the different Startup
Sub-Sectors (e.g. Fintech, Cybersecurity, Biotech) on a Global Level
as well as on an Ecosystem Level. The Sub-Sector Performance
Analysis is based on our Startup Ecosystem Assessment Model
and examines the following factors, qualitatively and quantitatively.
Due to data availability, some factors can only be evaluated at the
global level.

Startup Output

* Estimate of the number of startups that are active in the Sub-Sec-
tor

* Startup Output Growth over the last 5 years

Exits, Unicorns & IPOs

« Number of all Startup Exits in the Sub-Sector & Exit Volume
 Sub-Sector Unicorns in Existence and their Valuations

* Analysis of Startups per Sub-Sector that went public

« Growth Rates for all of the above over the last 5 years

Funding

« Assessment of Total Funding per Sub-Sector: Number of Funding
Events & Total Funding Amount

« Examination of High Growth Startup Development (Series B+)

« Growth Rates for all of the above over the last 5 years

Sub-Sector Founder Dynamics & DNA in relation to other
Sub-Sectors:

« Founder Ambition, Go-Global Strategy & Global Connectedness
of Sub-Sector Founders

* Prior legacy industry expertise of founders
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Local Support for the Sub-Sector
« Accelerators with formal focus on the Sub-Sector
« BEvents with focus on the Sub-Sector

« \VVCs with formal focus on the Sub-Sector

Existing Market & Legacy
Industry Analysis

In order to get an idea of the potential of the different sub-sec-
tors we analyze the Market Size of related traditional industries.
Example: For Adtech we have looked at the market for traditional
Advertising & Marketing.

These are evaluated quantitatively and qualitatively, as applica-
ble. qualitatively and quantitatively. Due to data availability, some
factors can only be evaluated at the global level.

Related Market Size

* |dentification of the relevant market segments that are linked to
the sub-sector

 Analysis of the market size,market growth and future predictions
(e.g. based on Market Cap, Sum of Sales, etc.)

Furthermore we are identifying and analyzing Legacy Industries that
are related to speci ¢ Startup Sub-Sectors (e.g. Financial Services
Industry for Fintech).

Related Legacy Industry

« |dentification of the relevant legacy industries that are linked to
the Sub-Sector

 Analysis of the market size, market growth (e.g. Annual Revenue,
People Employed, etc.)

The long-term goal is to identify Local Industry Strengths and to
find out if and how they translate into higher Startup Sub-Sector
Performance.

Talent & Knowledge Analysis

We apply our validated Talent sub-factors (Access, Cost, and Quality
of Talent) to the different Startup Sub-Sectors. Additionally, we are
going to put a special focus on Universities and Colleges, looking at
local concentration of specific degrees or research focuses, qual-
itatively and quantitatively. Due to data availability, some factors
can only be evaluated at the global level.

Universities & Colleges

 Specialized Degrees

University Rankings

University Graduates Analysis

Research, Patents & Academic Citations

Academic Awards & Nobel Prizes

Startup Classification Methodology

A foundation of this report is the classification of companies into
the Sub-Sectors covered by our research. To build this foundation,
we relied heavily on a combination of top-down and bottom-up
clustering technigues and state-of-the-art machine learning algo-
rithmes.

In a nutshell, we followed a 4-step approach that led to the classi-
fication of companies as it is used throughout this report:

1 Clustering of tens of thousands of companies based on tags
provided by our main data partners Crunchbase, Dealroom
and Orb Intelligence

2 ldentification of clusters of sufficiently large size within the
innovation economy

3 Improved labelling of companies based on company descrip-
tions to reduce tagging errors (e.g. tags often included mis-
leading buzzwords)

Manual labelling of a random selection of 10k+ companies

Automatic labelling of companies based on frequent and
useful tags within each of the clusters

4 Iterative sub-sector classification until our accuracy standards
were met (see below for standards)

Predictive machine learning algorithms based on natural
language processing of company description texts provid-
ed by our data partners

Manual review of false positives and false negatives to
improve labels for next iteration
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This semi-automated and iterative approach allowed us to move
fast while still achieving high accuracy scores. More specifically,
we required every predictive model to meet the following criteria:

* Recall?, Precision® and F1 Score*: 0.85 or higher
« ROC - AUC Score®: 0.9 or higher

Additionally, to ensure the high quality of our classification process,
we are going to add a manual review process following the 80-20
rule to make sure the largest and most successful companies,
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Data Sources and References
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