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Abstract

Entrepreneurial ecosystems (EE) consist of interacting components, which foster new firm forma-
tion and associated regional entrepreneurial activities. Current work on EE, however, focuses on
documenting the presence of system components, which means there is little understanding of
interdependencies between EE components and their evolutionary dynamics. To address these
issues, the objective of the present study is to develop an evolutionary framework of EE develop-
ment that integrates important components from prior work and describes how critical elements
of an entrepreneurial system interact and evolve over time. The value of this framework in under-
standing the evolutionary dynamics of EE will be demonstrated by profiling the EE of Phoenix,
Arizona. The evolutionary perspective developed is valuable because it provides a sense of how
history, culture and the institutional setting impact EE. It also provides stakeholders with action
points to help maintain or propel an EE to the next level. This is a distinct improvement over sta-
tic approaches that provide a list of EE ingredients with no sense of their relative importance over
time. The proposed framework may also be used in a comparative context to compare and con-
trast the evolutionary trajectory of EE to better understand why particular places remain trapped
in a specific phase of growth or continue to evolve over time.
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Introduction

Studies of entrepreneurial ecosystems (EE)
provide valuable information about the com-
ponents of EE (Cohen, 2006; Isenberg, 2010,
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2011; Neck et al., 2004) with a focus on pro-
filing successful EE (Feld, 2012; Oden, 1997;
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Saxenian, 1994). While valuable, more work
is needed to characterise EE where the pre-
conditions for entrepreneurial activity are
not as favourable as those highlighted in suc-
cessful profiles. Additional research is also
needed to wunderstand interdependencies
between EE components and their evolution-
ary dynamics to help evaluate the relative
importance of EE components over time
(Cohen, 20006).

Related work on high-technology districts
notes the impact of regional culture on the
development trajectory of these districts
(Saxenian, 1994; Storper and Scott, 1995) as
well as the evolutionary aspects of high-
technology districts (Storper 1993). Saxenian
(1994) in particular has noted the important
role of regional culture in fostering innova-
tion and entrepreneurship, which help indus-
trial districts evolve over time.
Unfortunately, these cultural and institu-
tional aspects of regions are ignored in eco-
nomic development initiatives, which all too
often employ urban growth machine tactics
such as industrial recruitment, tax incentives
and lower regulatory barriers to overcome
regional deficiencies and promote economic
growth (Molotch, 1976). Present work on
EE also suffers from this myopia because
most studies focus on the documentation of
components without considering the evolu-
tionary nature of these components.

To address this issue, the objective of the
present study is to develop an evolutionary
framework of EE development that inte-
grates important components from prior
work and describes how critical elements of
an entrepreneurial system interact and
evolve over time. This perspective is neces-
sary because as EE evolve, the importance
and relative strength of components changes,
as do the policies necessary to sustain these
systems over time. The framework will be
applied to the Phoenix, Arizona EE to
understand its evolutionary dynamics from
the 1940s forward using archival data and

content from over 100 semi-structured inter-
views of entrepreneurs and stakeholders.
This profile will focus on obtaining a broad
perspective on the Phoenix EE from 2000
forward to highlight how the dynamics of
this EE impact entrepreneurial activity
across a multitude of industrial sectors.
Phoenix makes for an interesting case study
because it contains a growing entrepreneur-
ial presence. It is also known for its growth
machine economic development strategies
(Shermer, 2013), which this case study will
highlight, have a limiting impact on EE
development.

The profile of Phoenix using this frame-
work unpacks current components, which
suggest an EE in the birth phase. It is also
able to diagnose next steps to helping the EE
grow and reach the next phase of develop-
ment. From a broader perspective, this study
is valuable because it reveals that attempts
to naturalise urban and regional economic
processes (Feld, 2012), do not exempt EE
from the cultural and institutional context in
which they operate, which are subject to
regional politics and the power relations of
urban growth machines (Molotch, 1976).
Thus, it is necessary to work within the cul-
tural and institutional context of places to
foster ~more  grassroots  development
approaches in order to develop important
aspects of EE that cannot be formally man-
aged, such as local networks of entrepre-
neurs and mentors, and a regional culture
that is tolerant and conducive to the creation
of entrepreneurial ventures.

Overview of EE

While prior work on high-technology dis-
tricts (Storper, 1993; Storper and Scott,
1995), has highlighted the importance of
relational assets in regional economies, a
focus on new business creation and the
environment in which new businesses are
created — essentially the entrepreneurial

Downloaded from usj.sagepub.com at MICHIGAN STATE UNIV LIBRARIES on August 11, 2016


http://usj.sagepub.com/

2120

Urban Studies 53(10)

* Uneguivocal support

= Social legitimacy

= Open door for advocate

= Entrepreneurship strategy

= Urgency, crisis and challenge

Early Customers

= Early adopters for proof-of-
concept

= Expertise in productizing

* Reference customer

= Firstreviews

* Distribution channels

Networks

* Entrepreneur’s networks
* Diaspora networks
= Multinational corporations

Labor

= Skilled and unskilled
= Serial entrepreneurs
= Latergeneration family

Educational Institutions

= General degrees (professional and
academic)
= Specific entrepreneurship training

* Telecommunications

= Transportation & logistics

- Energy

* Zones,incubation centers, clusters

= Legal

= Accounting

= Investment bankers
= Technical experts, advisors

* Institutions * Researchinstitutes
e.g. Investment, support * Venture-friendly legislation
= Financial support + e.g. Bankruptcy, contract
e.g.for R&D, jump start funds enforcement, property rights,
* Regulatory framework and labor
. Incentives
e.5. Tax benefits

Financial Capital
= Micro-loans * Venture capital funds
= Angel investors, = Private equity
friends and family * Public capital markets
= Zero-stage = Debt

venture capital

successes
* Wealth generation for founders
* International reputation

Sodietal norms

* Tolerance of risk, mistakes, failure

= Innovation, creativity, experimentation
= Social status of entrepreneur

* Wealth creation

= Ambition, drive, hunger

* Entrepreneurship * Conferences
on in non-profi 2 friendly
associations

* Business plan contests

Figure I. Domains of the entrepreneurship ecosystem.

Source: Isenberg (2011).

ecosystem perspective — has been missing.
New business creation does not only depend
on the relational aspects of an economy, but
also on issues related to market develop-
ment, human capital, finance, culture, sup-
port, etc. In this regard, work that takes a
systems approach to understanding factors
that impact new ventures is a related but
important step forward. EE are defined as
the interacting components of entrepreneur-
ial systems, which foster new firm creation
in a specific regional context (Neck et al.,
2004). Hubs of entrepreneurial activity are
present in a variety of locales across the
globe. Examples that have been studied
include Boulder, Colorado (Feld, 2012), the
Copenhagen pharmaceuticals cluster
(Mason and Brown, 2014), Oxford, UK
(Lawton-Smith et al.,, 2008; Mason and
Brown, 2014), and Silicon Valley (Saxenian,
1994). Owing to the uniqueness of EE, prior
work is dedicated to understanding the key

components and actors within these systems
(Bahrami and Evans, 1995; Cohen, 2006;
Feld, 2012; Isenberg, 2010, 2011). Isenberg
(2011) highlights six domains within EE
(human capital, markets, policy, finance,
culture and supports) that contain 12 core
components. Figure 1 provides more detail
about these six domains and corresponding
components (Isenberg, 2011).

Although it is important to distinguish
important elements of EE, these documenta-
tion efforts tend to be prescriptive and retro-
spective in nature. They also tend to focus
on the components of successful EE rather
than all EE more generally. To date then,
work has not assessed four critical aspects of
EE. First, current approaches provide static
analyses that do not give information about
the initiation and the processes behind the
present-day state of EE (Mason and Brown,
2014). Second, there is a complete neglect of
the institutional and political context in
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which EE evolve and therefore attention to
the influence of the sociopolitical context on
EE evolution seems to be important. Third,
work does not highlight the consequences of
missing elements or deficiencies in the inter-
actions between components within these
systems. Fourth, there is limited discussion
of the role of regional policy in acquiring
missing elements and facilitating interaction
between EE elements.

An evolutionary perspective on EE

While the field of economic geography has
started to conceptualise evolutionary
dynamics particularly regarding industry
clusters (Menzel and Fornahl, 2009), there is
a gap in our understanding of the evolution
of systems that thrive because of the birth
and death of entrepreneurial ventures and
their surrounding support infrastructure.
Mason and Brown (2014) discuss a point in
EE development where spinoffs gather
enough momentum to become a self-
reinforcing process. Figure 2 presents an
evolutionary perspective on an EE. It con-
tains four stages and six core elements as
indicated in the domains of Isenberg’s
framework (Figure 1). Through such an evo-
lutionary perspective it is possible to evalu-
ate the relative importance of Isenberg’s six
core domains across the four stages of EE
development.

The first stage in the framework is the
birth phase, which is characterised by more
firm births than firm deaths. Although firm
births are low, there are also few firm exits
or deaths, which means that the overall num-
ber of firms slowly increases as entrepreneurs
take risks and start new companies. Many of
the core components of EE are also underde-
veloped at this time. Underdeveloped ele-
ments include markets for entrepreneurs
because existing firms do not yet function as
customers or incubators for entrepreneurial
firms. There are few success stories because

there are few firm births and the regional
culture is not risk-oriented and conducive to
new ventures. Financial capital is not yet
expansive, but it is emerging and becoming
slowly available as investors become risk-
oriented. At  this  stage,  specific
entrepreneurship-oriented human capital has
not developed because there are few experi-
enced entrepreneurs and educational institu-
tions are oriented towards general degrees.
There are also few personalities who stand
out in terms of their ventures, as well as their
engagement and efforts towards building an
entrepreneurship-oriented support infra-
structure. In this phase, a support infrastruc-
ture emerges as pioneering institutions such
as non-profits and incubators are founded.
Finally regional economic development pol-
icy remains oriented towards traditional eco-
nomic development strategies such as firm
attraction and retention, real-estate and clus-
ter development.

The next stage is the growth phase where
each element in the EE framework starts to
become more specialised and targeted
towards entrepreneurship. This benefits the
founding of new firms and firm births exceed
firm deaths. During this phase, markets
evolve to include regional but also national
and international opportunities. In this
phase the first serial entrepreneurs become
visible and educational institutions start to
offer entrepreneurship-specific programmes.
Thus, human capital becomes more entre-
preneurially minded and successful entrepre-
neurs begin to function as role models for
potential nascent entrepreneurs. As a result
of this increasing dynamic, financial capital
becomes more readily available and easier to
access as investors develop trust in the evol-
ving EE. The regional culture strengthens
and entrepreneurial networks expand and
become denser. As a result, societal norms
may change in favour of entreprencurship.
The support infrastructure, as well as the
region’s economic development policy, start

Downloaded from usj.sagepub.com at MICHIGAN STATE UNIV LIBRARIES on August 11, 2016


http://usj.sagepub.com/

Urban Studies 53(10)

2122

"33 ue Jo uonn|oA °g a4nSi4

aulap 03 Supels
S 3snJ} asnedsaq ssaode
0} JapJey Ing ‘d|qe|ieae

33 urasnJy dojansp
01 Pa1Ie1S DABY SI0ISIAUI
Sse ssa0oe 0} JaIses

uonejuaLo-ysil pue Aypuenb jo
SWJ3} Ul PaWI| INg ‘PAIUBIIO-YSI
9J0W 9 03 S}IEIS PUe d|qe|iene

|exded [epueuy jo aulpag ||s |ended [epueuly Sumas si |ended jeueuly Suiwodaq s |eyded |epueul aJueuly
diysinauaidasjua diysanauaidaljua
(219 ‘uondeune wuy spJemoy Adljod SpJemo) pajualo 19A 10N
‘WIsI91500q) S10Ya 1uawdo|ansp 33 JO UoUN|OAS ule1Isns Jojle} 03 sanlAnde 1S4y ‘(uonualal pue uondeINE WY
21Wou099 Jo sadAl Jayro spiemol | 01 |eanld st diysinauasdaliua | ‘33 pjing 01 paau ayl 1noqe ‘$1915N[2) S140)3 Juswdo|aAsp
pajuatioau Ajqissod ‘ueaddesip 40 1oddns ul diysiapes| sidewAhdijod jeuoidal 21WOU0I3 [eUOlIpeI}

01 S1els 37 JO JoAey ul diysiapea peaidsapim pue paledipag | Suowe uondsdiad Suimolo spJemol pajuanio Adljod Adijod

syiesp

WY < SYMIQ WY ‘SHXD Wiy syieap

syleap wuy Syleap wJy > syuiq way | jo saquinu Suimols osfe Inq WY < SYMIQ Wy ‘Syxe wiy SHX@ pue

> SYMIQ Wl ‘Sa1ed Yyuiq Wiy Mo ‘sa1eJ yuiq way Suluipag ‘sa1eJ Yyuiq way Suimoln OU 0} M3} ‘S31eJ Y1IC WY MOT | SBIIUD Wl

aumpaq

JUBLIUIEYSNS

ymoIn

yug

Downloaded from usj.sagepub.com at MICHIGAN STATE UNIV LIBRARIES on August 11, 2016


http://usj.sagepub.com/

2123

Mack and Mayer

(ponunuon) g @andiy

Ajjeuoneusaiul pue Ajjeuoneu
Swa3sAs029 |elinaualdasiua
J3Y}0 01 SUOL}I3UUOD

‘seapl Mau Jo uoisnjul

*8'9 y8noJy3 33 4o UI-}20| ploAY

S)Jom1au |euoneunnw
pue esodselp AluejnonJed
$)d0M3au Jo Sutuayidualis

juepodwi

019 ‘syddo Supjiomiau

os|e 1nq ‘|eyded |ejoueuy jo
swua} ul poddns y3nouayy
SYMIQ way Jo uoisuedx3

ainjonJisedyul poddns
Alpuany-diysinauaidaus

ue 3uip|ing ‘sinauaidasiua
1u?3seu pue 3unsixa
Supdomiau ‘diysanauaidaiiua
10} S9|pJny ay3 Suliamo

suonedidw

Aanjod

Jeaddesip s)4omiau
puE SUOL1IBUUOD 13BNl

Qul|Pap 01 Lels
syJomiau ‘(Ajjeuoneussiul
pue Ajjeuoneu ‘Ajjeuoidau)

aul29p sariunyoddo 19yJen

sanlunyioddo 1934ew
|euoLlBUIRIUI PUEB [RUOLBU
995 01 1E)S Os|e ‘dojanap
uol8a4 ay3 ul sunauaudasius
10} saniunyioddo 19N

swuy |elnauaidasius

|euoi3aJ 104 s1awoIsnd Aayy

9Je JOU SJ03BegNIUl SB uolduNy
10U Op uoI83J Y Ul - SWY.

98.e| UBYO - swul4 ‘padolanap 1A
10U Sin3uaJdaJiud J0) SIIBN

S1a)JeiN

2JowAue uondo Ja31ed
e se uaas jou si diysanauaidaiiug

diysinauaudasyua
|eLIas Jo aulpag

sweJs3o.d Sujuiesy
diysinauaidasiua oydads
Sul1aj40 1ie1s suonnnsul
|euoneanpa ‘suinauaidasiua
|BLIDS 1S4 935 0 S1Ie1S 33

sinauaJdaJiua |elas ou ‘saaidap
|eJauas spJemo} pajualio
Ajzsow suopninsul [euoyesnpy

|lende)
uewnH

suonNIISUl |BIUBWUIDAOS
-uou y8noJyy 1oddns jo sso7

1oddns

33 wouy Aeme Ajqissod
‘AJISIDAIP 01 1IE)S suonnilsul
|eluswuIan0S-uoN

uopeald wuy
MaU SpJemo) pa1asdiel pue
pazijedads aiow awo023q
03 Jels diysinauaudaius
40 1oddns ul suonninsul
|eluUsWUIaN0S-UON

239 aJn3dnJisesul
pajuano-diysinauaidasiua
‘sdnoJ3 jyouduou

‘slo1eqnoul se Yyons suoneziuesio
1oddns Suuaauold jo aouadiaw]

yoddng

swou

1121205 3|(IOAR) PUE SIII0}S
$S920NS Y104 JO SWJ} Ul dUl|PIP
0} S)e)s 24N} nd |elnauaJtdaliug

aseaJoul 0} unuels
2Je syjeap wJy se [eanld
2W023q S31I03S SSINS

33 jo Joney ul d8ueyd

Aew swJou [B13120S ‘UMouy|
J9190 aJe sinauaidaus
se Juejodw] awo033q
uol8aJ ay3 ul sunauaidasiua
Suowe syJomiaN

sJnauaidaJlua se Ino puels

oym sanljeuostad may ‘padojansp
19A 10U saunjie) pue ysu

JO 92URU|0] ‘S1401S SS9IINS M3

ain}n)

Downloaded from usj.sagepub.com at MICHIGAN STATE UNIV LIBRARIES on August 11, 2016


http://usj.sagepub.com/

2124

Urban Studies 53(10)

to become more specialised and targeted
towards new firm creation.

After the growth phase, the EE reaches
the sustainment phase, which is characterised
by a smaller number of firm births and a
larger number of firm deaths. In this phase,
market opportunities and networks start to
weaken. There is also a general decline in the
number of new ventures, and a severe decline
in the number of serial entrepreneurs as the
opportunity cost of self-employment rises
and entrepreneurs trade self-employment for
other types of employment. Investor confi-
dence begins to wane and financial capital
becomes harder to access. Support infrastruc-
ture changes as well and programmes that
were targeted towards entrepreneurship sup-
port start to diversify into other realms.
During this phase, dedicated leadership and
entrepreneurship-specific policies are critical
to sustaining new venture creation. Success
stories also become critical as firm deaths
start to rise.

If EE actors are not successful in extend-
ing the sustainment phase, the EE will start
to decline. In this final phase, firm deaths are
significantly greater than firm births. Market
connections and networks  disappear.
Entrepreneurship is no longer perceived as a
viable career option. Financial capital
declines and becomes unavailable. There is a
general decline in entrepreneurship support
and policies in favour of new venture cre-
ation. As a result, the regional culture is not
conducive to entrepreneurship and the EE
either disappears or begins the cycle anew.

Data and methods

Phoenix was selected as a case to demon-
strate the utility of this evolutionary frame-
work because it is a metropolitan region
with some entrepreneurial presence, and a
top-down, boosterism approach to economic
development (Abbott, 1981; Gober, 2005;
Shermer, 2013). This represents a stark

contrast to other grassroots EE across the
country, such as Boulder, Colorado (Feld,
2012). As this study will show, this approach
to development has an impact on the devel-
opment trajectory of EE. While a booster-
ism approach may be an effective strategy
for assembling some components of EE, it is
not capable of fostering growth in grassroots
components such as entrepreneurial and
financial networks, the availability of men-
tors and the presence of success stories.

Data

Both archival data and semi-structured
interviews are used to better understand the

evolutionary dynamics of the EE in
Phoenix. To account for evolutionary
dynamics, the semi-structured interviews

were conducted at two points in time. The
first set of interviews was conducted between
21 May and 25 May 2007. Individuals that
were interviewed in this time interval include
economic development officials from the
City of Scottsdale and the Greater Phoenix
Economic Council (GPEC, 2014), as well as
executives from venture capital and local
area technology companies. These 23 inter-
views are used to present information about
the building blocks of the EE from a histori-
cal perspective. The 2007 interviews are key
to documenting the process of firm building
in the metropolitan area with a focus on the
biotech and life sciences industries. This was
important to evaluate and to understand
how major firms in the area such as
Motorola, Intel and General Dynamics
influenced the labour pool, entrepreneurial
activity and innovative activity. It also
sought to establish how the defense and
semiconductor industries as well as the life
sciences industry influenced education, tax
policy and other important aspects of the
public policy sphere in Phoenix. A second
focus of these interviews was the intervie-
wee’s  perception  of  the  Phoenix
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entrepreneurial ecosystem and the influence
of policies and initiatives on high-tech and
life sciences startups. The third and final
aspect of these interviews was the documen-
tation of critical elements in the formation
process of the regional innovation and entre-
preneurial systems. This was essential to
document innovative and entrepreneurial
efforts at this moment in time given the
series of events that transpired and that
likely had wide-reaching impacts on the EE
in the early 2000s.

The second series of 122 semi-structured
interviews were conducted between January
of 2013 and January of 2014. These inter-
views aimed to gain a general perspective on
the Phoenix EE rather than the perspective
of one industry in particular or even of spe-
cific groups of firms. The list of people inter-
viewed included managers of business
incubation facilities, entrepreneurs located
in incubation facilities and entrepreneurs not
located in metro area incubation facilities.
Interviews were also conducted with key sta-
keholders in the metropolitan area, as identi-
fied by archival research and interview
participants. Two of the inductive themes
that came out of several of these interviews
were the history of and perceptions of the
Phoenix EE. These interviews are valuable
because they provide both a retrospective
and prospective view on the development of
the system over the last decade. They also
suggest that the legacy of growth machine
economic development tactics is insufficient
to acquire and integrate documented com-
ponents of vibrant EE.

Historical perspective of the
Phoenix EE

Phoenix is a former agricultural and mining
region (Glasmeier, 1988; Shermer, 2013)
whose economic and industrial transforma-
tion took off in the 1940s with a large num-
ber of branch plant relocations to the area.

A group of influential business elite that
included lawyers, retailers, bankers and
newsmen initiated this economic transforma-
tion by pursuing industrial recruitment
development strategies to create a favourable
business climate through liberal regulations,
low taxes and subsidies for corporations
(Shermer, 2013). Between 1948 and 1964,
more than 700 firms relocated or opened in
the metropolitan area and manufacturing
replaced agriculture as the second leading
industry in terms of employment (Shermer,
2013: 225). By the 1970s, the Phoenix econ-
omy had begun to attract high-technology
companies such as Honeywell, GTE
Microcircuits, ITT-Cannon, Intel and
Sperry. While these branch plants created
numerous production jobs, they ‘failed to sti-
mulate the development of an integrated
entreprencurial  high  tech  economy’
(Glasmeier, 1988: 291). Firms such as
Motorola, but later Intel (which established
a production plant in 1979 in Chandler,
Arizona) also did not contribute to the cre-
ation of spinoff firms.

During the late 1980s and early 1990s,
economic development leaders in Phoenix
started to reorient their initiatives and pro-
grammes towards a more cluster-based eco-
nomic development approach (Waits, 2000)
to diversify the economy away from tradi-
tional sectors towards a more knowledge-
based economy (MB interview 24 May 2007;
SW interview 24 May 2007). At this time the
need to diversify the economy gained
urgency as large firms such as Motorola,
Honeywell or Intel either scaled back their
operations or divested business units (MB
interview 24 May 2007; SS interview 5 June
2007). These efforts involved the formation
of various groups, including a coalition of
public and private organisations charged
with economic development (the ASPED
Coalition), industry cluster advisory groups
(such as the aerospace or the biomedical
cluster groups), as well as foundation
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working groups. The cluster efforts were not
oriented towards fostering innovation and
entreprencurship (SW interview 24 May
2007) but greater collaboration among clus-
ter members. For example, the biomedical
cluster in Phoenix worked to bring the hos-
pitals and the medical device companies in
the same room, yet with limited success
because many of these organisations and
firms did not have much in common (SW
interview 24 May 2007). Of the cluster-based
organisations initiated in the 1980s and
1990s, only a few remained by the mid-2000s
such as the nanotechnology cluster in
Phoenix and the optics cluster in Tucson
(RH interview 24 May 2007).

At the turn of the century, several changes
took place within the metropolitan area that
would strengthen higher education institu-
tions in the area, as well as government-
based efforts to support research. From the
1940s until this point, the emphasis of
university—industry relationships focused on
creating talent for high-tech firms in the area
(JF interview 24 May 2007; RH interview 24
May 2007; JK interview 24 May 2007).
Arizona State University (ASU) also played
a relatively minor role in fostering entrepre-
neurial activity. This changed with the arri-
val of a new ASU president in 2002 (LC
interview 26 June 2007). In this year,
Michael Crow, a former professor of science
and technology policy at Columbia’s School
of International and Public Affair succeeded
Lattie Coor. As ASU president, Crow
started to redefine the university’s role not
only in the Phoenix metropolitan region, but
also nationally. Through his efforts, ASU
opened a downtown campus in 2006, which
added several buildings to the downtown
areas. Several new research institutes in
fields where the region’s leaders hoped to
influence the Phoenix economy (e.g. sustain-
ability and biosciences) opened around this
time. An example is the founding of the
ASU Biodesign Institute in 2003.

In terms of government-based efforts to
support research, three major milestones
characterise the first decade of the 21st cen-
tury. In 2001, the Flinn Foundation pub-
lished its Arizona Bioscience Roadmap, in
which it sketched the plans to establish a
new type of industry. A second, related mile-
stone occurred in 2002 with the establish-
ment of the Translational Genomics
Research Institute (TGen) in downtown
Phoenix (MB interview 25 May 2007).
Founded by an Arizona native, Jeffrey
Trent, who had served for 10 years as the
Scientific Director of the National Human
Genome Research Institute at the National
Institutes of Health in Bethesda, Maryland,
this institute involved collaboration by then-
Governor Jane Hull to assemble a broad
group of visionary leaders (including the
CEOs, hospitals, foundations and the Native
American community) that raised about
US$90 million to attract and help set up
TGen in Phoenix. A third milestone during
this phase was the creation of the Science
Foundation Arizona (SFAZ) in 2006.
Modelled after the Science Foundation in
Ireland, SFAZ was created by a group of
influential business leaders to foster colla-
borations between universities and industry.

At the end of the first decade of the new
millennium then, Phoenix had made impor-
tant strides in developing some important
prerequisites for an entrepreneurial ecosys-
tem such as cluster-based policy efforts,
strengthening of higher education institu-
tions primarily with regard to labour and
government efforts to support research.
While important, these components did not
yet represent the birth of an EE because sev-
eral critical ingredients were missing at this
time, including spinoff companies from tech-
nology branch plants (MB interview 24 May
2007; BB interview 21 May 2007; BBr inter-
view 25 May 2007; SJ interview 21 May
2007; JK interview 24 May 2007; MM inter-
view 22 May 2007), a labour pool with
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management experience that had the skills
to become entrepreneurs and/or serve as
mentors for local area startups, and venture
capital remained difficult to access (CL
interview 24 May 2007). Thus, at this time
there was still a perceived gap and need for
the building of a more conducive entrepre-
neurial milieu (BB interview 21 May 2007;
MH interview 23 May 2007).

Current perspective of the
Phoenix EE

Almost a decade later, interviews with incu-
bation facility managers and entrepreneurs
in 2013, and the early portion of 2014, reveal
an EE in the birth phase of development
(see Figure 2 for a theoretical description of
the birth phase). The general consensus of
the interviews conducted between 2013 and
2014 is that progress has been made in the
development of the EE. One entrepreneur
noted that downtown Phoenix had experi-
enced tremendous changes in the last 10 to
15 years and they wanted to be a part of the
revitalisation that was happening (JI inter-
view 12 July 2013). Incubator managers
indicated similar sentiments and highlighted
that Phoenix is on the move in terms of its
entreprencurial ecosystem development (JC
interview 14 August 2013; KM interview 11
January 2013).

Interviews also revealed that these devel-
opment efforts are being driven by govern-
ment programmes, incubation facilities and
university-based programmes. As of this
time, there is evidence of support organisa-
tions such as non-profit groups and incuba-
tors. However, economic development
policy remains oriented towards traditional
strategies such as clusters and firm attraction
and retention. The educational institutions
in the area remain oriented toward standard
degree programmes and there are few visible
serial entrepreneurs and success stories in
the region. Although financial capital is

becoming available, it is limited because of
the conservative nature of investor attitudes,
particularly regarding technology ventures,
and the amount of financial support pro-
vided to entreprencurs. Markets for entre-
preneurs are also underdeveloped and the
large firms in the region do not train their
workers in skills conducive to future entre-
preneurial pursuits, nor do they serve as cus-
tomers for new firms that have started in the
region.

Government

At this time, the government support offered
is oriented towards classic growth machine
strategies including image marketing, cost
advantages and low regulatory hurdles.
Interviewed entrepreneurs perceive the area
to be a place that appears open to new ven-
tures and lacks red tape, which makes the
startup process easier (MS interview 16
August 2013). Downtown revitalisation
efforts such as the construction of the down-
town ASU campus in 2006 and the
Downtown Phoenix Inc., which is a commu-
nity development group created in 2013 to
further downtown revitalisation efforts, have
also appeared to improve the image of the
area. This suggests that policy in the form of
government support is positively influencing
the entrepreneurial. Several entrepreneurs
also noted that there are people who have
moved from other parts of the country and
find Phoenix a great place to start a business
from a cost perspective (SK interview 4
October 2013). The following quote high-
lights this sentiment (SK interview 4
October 2013):

And there’s an incredible task structure that’s
very advantageous to do so, versus some of
our competitor places like California, where it
is very difficult to start a business and have
quite a, cumbersome process to get going and
a very heavy tax structure. So it’s nicer here,
so at least we have those things going for us.
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We also, I believe that in this state that we
have a pretty natural disaster free area, which
is something a lot of business, like these data
centers and Intel and you know, fabrication
facilities, medical research facilities, that will
probably take into consideration pretty heav-
ily. They don’t want to be where an earth-
quake is going to be, and all those facilities,
they don’t want to be where there’s going to
be landslides or you know, excessive flooding
or some other things, we don’t have any of
that. So it’s kinda nice, there are no tornados
here.

Support infrastructure

An evaluation of business incubation facili-
ties in the Phoenix metropolitan area high-
lights a growing support infrastructure for
entrepreneurs. Based on incubation facility
lists obtained from the National Business
Incubation Association (NBIA) and the
Arizona Commerce Authority (AZCA), in
2013, there were more than 52 incubation
facilities in the state of Arizona. In Phoenix,
there were 22 facilities in operation at the
time the interviews were conducted. Of these
incubation facilities, the oldest space began
operations in 1998. Most facilities have
opened since 2008 with an even larger per-
centage opening in 2010 or later. The inter-
views with managers reveal a variety of
reasons behind facility openings. While some
of the facility managers discussed a general
desire to help community entrepreneurs
(CK1J interview 29 March 2013; JS interview
8 February 2013) two of the managers
revealed that the recession was a reason for
their facility openings (JN interview 5 March
2013; KM interview 5 February 2013). Other
managers expressed a desire to contribute to
the development of downtown Phoenix (WR
interview 8 March 2013; JP interview 29
March 2013). Interestingly, one of the man-
agers mentioned that their facility opened to
give entrepreneurs a space to operate so they

would not migrate to California (MA inter-
view 5 February 2013). Another facility
opened in response to an impact study done
by the city of Peoria, which identified
unexploited opportunities in medical device
development that would leverage the aging
population and growing medical community
in the area (KN interview 21 March 2013).
While there does appear to be a large
presence of incubation facilities, there is
fragmentation to the entrepreneurial assis-
tance provided by these facilities (MW inter-
view 4 February 2013; MA interview 5
February 2013; DS interview 10 July 2013).
At this stage, there is a relative lack of
awareness and networking amongst these
actors in the EE. One facility manager inter-
view highlighted a siloed, go-it alone strat-
egy taken by many of these facilities. This
siloed approach to assistance results in
duplicated efforts, an example of which is
multiple entities in Phoenix working on
startup weekends (CKJ interview 29 March
2013)." This information from the interviews
suggests that this form of entrepreneurial
support needs to be strengthened through
better coordination efforts, which might also
help improve entrepreneur networks, which
are absent from the EE at this point in time.

Missing elements

While the interviews highlighted a strength-
ening of government policies and support
infrastructure, there are several missing or
underdeveloped elements. Attention to these
underdeveloped and missing elements is
needed to move the Phoenix EE from the
birth phase to the growth phase. Specifically,
grassroots efforts are needed to cultivate
local entrepreneurial networks, which would
also create a regional culture that is risk-
tolerant and supportive of new ventures.
Non-government support and policy efforts
also need to be oriented towards entrepre-
neurship with the goal of creating regional
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market opportunities for entrepreneurs, as
well as national and international opportuni-
ties. Support and policy efforts should also
focus on greater coordination amongst EE
components and actors.

Markets:  Networks. The interviews high-
lighted that the Phoenix EE is characterised
by fragmentation in its institutional capacity
to connect entrepreneurs and industry
experts. These issues include a lack of men-
torship and other difficulties associated with
starting companies in Phoenix. One entre-
preneur in particular mentioned issues with
finding mentors for startups in the web/
Internet arenas (MW interview 4 February
2013):

They [incubators] don’t have the means, they
don’t have the right mentors, they don’t have
them specifically for like web-based stuff, we
have a bunch of engineers that don’t know
what the Internet is, so there’s a big knowledge
gap with that and they don’t push — they are
more like social events than they are let’s get
to business and like build the company and I
have purposely stayed away from them.

Other comments made by entrepreneurs
highlight networking issues in the EE, par-
ticularly in the regional technology base.
These comments indicated the presence of
‘invisible networks’ in which people could
participate if purposeful efforts were made.
One interviewee mentioned that there was a
solid technology base available to local area
entrepreneurs, it was just less visible than
one might expect, and one had to plug them-
selves into it intentionally (JO interview 2
August 2013).

Financial ~capital. While financial support
remains scarce, the interviewees highlighted
that progress has been made in providing
funding for new ventures. Some entrepre-
neurs highlighted the availability of money

in the form of real-estate funds and people
who want to invest in local companies (TA
interview 5 September 2013) while others
highlighted difficulties in obtaining sufficient
capital for their ventures (XK interview 2
October 2013; BS interview 11 January 2013;
JM interview 23 August 2013; FG interview,
4 March 2013). Some of the issues cited by
entrepreneurs were related to the source of
funds in the form of real-estate money and
the entrepreneurial reputation of Arizona
compared with other places. For example,
although there is a lot of real-estate money,
entrepreneurs felt that real-estate investors
did not understand the intricacies of invest-
ing in startup companies (BS interview 11
January 2013; JM interview 23 August
2013). Another issue mentioned by one
entrepreneur was the difficulty in obtaining
venture funding compared with California
companies because of a perception that
Arizona companies are comparatively less
experienced than their California counter-
parts (XK interview 2 October 2013). A need
for more early-stage support for entrepre-
neurs was also mentioned (FG interview, 4
March 2013).

Culture: Success stories. Another critical ele-
ment of successful EE is the presence of suc-
cess stories in the form of visible successes,
or ventures that have served as wealth gen-
erators for founders and the construction of
an international reputation (Isenberg, 2011).
Based on the interview data, these compo-
nents of success stories appear to be missing
in Phoenix. People highlighted that the EE
suffers from a lack of entrepreneurial recy-
cling (Mason and Harrison, 2006) because it
does not have many startups with successful
exits (BRob interview, 9 August 2013). This
means that there is a lack of people in the
area that can provide capital, resources, and
expertise in the form of mentorship to local
area entrepreneurs (BRob interview, 9
August 2013).
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A related and particularly interesting
theme that came out of the interviews with
entrepreneurs is the notion of a tier structure
to EE, which is something addressed in
Mayer (2011). Related work on high-
technology districts also suggests a hierarchy
or tiering of regions around the globe that
contains a few successful regions at the top,
with a much larger number of regions in an
underdeveloped state at the bottom (Storper
and Scott, 1995). This ‘tiering’ or reputa-
tional effect associated with the EE may be
impacting entrepreneurial recycling and the
amount of success stories that stay in the
area. One entrepreneur commented that
Phoenix is a fragmented, third-tier market
for entrepreneurs (SSch interview 27
September 2013). Other entrepreneurs com-
mented that they started their business in
Phoenix but planned to move elsewhere (JI
interview 12 July 2013; SSan interview 21
June 2013). One of these same entrepreneurs
commented that they wanted to ‘conquer
Phoenix first and then move somewhere else’
(JT interview 12 July 2013). Thus, there
appears to be a perception that Phoenix is a
training ground for entrepreneurs, but to
really be successful entrepreneurs need to
relocate to one of the more traditional hot-
beds of entrepreneurial activity (i.e. Boulder
or Austin).

Discussion and conclusion

This evolutionary profile of the EE in
Phoenix highlighted a boosterism approach
that was successful in acquiring some com-
ponents of successful EE. At this time how-
ever, the Phoenix EE remains in the birth
phase because it has not yet acquired essen-
tial components of EE that would propel it
into the growth phase. These missing compo-
nents include local success stories, dense net-
works of local entrepreneurs and mentors.
The acquisition of these core elements is crit-
ical to increasing the number of firm births

in the region, which is one of the defining
characteristics of EE in the growth phase.
The development of these elements will likely
require a blend of more grassroots strategies
with current top-down approaches. Such an
approach would follow the recommenda-
tions of prior work on EE, which suggest a
blend of top-down and bottom-up
approaches (Mason and Brown, 2014).

To progress to the growth phase, the
Phoenix EE will need to work on helping
entrepreneurs gain easier access to financial
capital. There is real-estate money in the
area, and strategies to help train real-estate
investors in financing startups may be a way
of funnelling this money to new ventures
(BS interview 11 January 2013). Aside from
the finance piece, more work is necessary to
foster networks between local entrepreneurs.
This may be a role for the variety of incuba-
tion facilities and educational institutions in
the area. To date, incubation facility manag-
ers have highlighted fragmentation in net-
working efforts so better coordination
between these facilities may be a way of cul-
tivating local entrepreneurial networks. In
this regard, policymakers may be able to
serve in a coordination capacity to facilitate
interactions between entrepreneurs. They
might also be able to identify and grow a
mentor network to help entrepreneurs who
are not located in incubation facilities across
the valley. In terms of success stories, policy-
makers and economic development entities
might think of creative ways to profile suc-
cessful entrepreneurs in the metropolitan
area to highlight that success is possible in
Phoenix.

This profile of success stories would add a
much-needed component to the EE besides
those associated with classic urban growth
machine aspects of the area such as low taxes
and regulatory hurdles. While it is unlikely
that Phoenix and other lower-tier ecosystems
will ever be able to compete with first-tier
ecosystems such as Silicon Valley, who have
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had a first-mover advantage in EE develop-
ment, which is positively reinforced by a
degree of path dependence over time and
strong university connections, vibrant ven-
ture capital markets and a highly developed
knowledge infrastructure; this case study
suggests advantages that lower-tier EE can
offer entrepreneurs. In fact, an advantage
for entrepreneurs in lower-tier ecosystems,
such as Phoenix, is that they are likely to
receive more attention to help nurture their
fledgling ventures than in hyper-competitive
first-tier EE such as Silicon Valley or Austin.
The metropolitan area provides a lower-
stress environment with few competitors for
entrepreneurs to work through some of the
initial hurdles associated with starting a new
venture. Entrepreneurs are also more likely
to have greater latitude in the types of ven-
tures started than in other metropolitan
areas where specific types of ventures are
expected (i.e. high-technology). Based on
these potential advantages, Phoenix policy-
makers need to encourage nascent entrepre-
neurship by communicating the nurturing
nature of the EE to potential entrepreneurs
inside and outside the region. This could be
done via marketing campaigns and the net-
working events targeted at local area entre-
preneurs described above. They could also
create incentives for local area employers to
provide on the job training (management,
accounting, finance) so that employees that
decide to start their own business in later
years are more likely to be successful.

Aside from the identification of gaps in
the Phoenix EE and potential solutions for
filling these gaps, the evolutionary frame-
work developed in this study provides useful
benchmarks for determining the stage of
development of an EE. As the conceptual
model highlighted, at each stage of this
framework different EE elements are more
important than others. In the beginning
phases of an EE, key factors such as market

opportunities, human and financial capital
and culture are important. During later
stages of development, the EE requires more
refined support infrastructure and specia-
lised policies. As EE dynamics decline,
impulses for reinvigoration are necessary
and a new evolutionary cycle may emerge.
This evolutionary perspective provides sta-
keholders with action points to help main-
tain or propel an EE to the next level. This is
a distinct improvement over previous static
approaches that provided a list of ingredi-
ents with no sense of their relative impor-
tance over time.

The evolutionary perspective is valuable
because it provides a sense of how history,
culture and the institutional setting impact
EE. It is also valuable given the uniqueness
of EE around the globe and provides a
framework for comparing these diverse EE.
That said, more work is needed to under-
stand the evolution and performance of EE
over time in a comparative context. Given
this need, future work could use the frame-
work developed in this study to evaluate
whether the apparent tier structure of EE
(Mayer, 2011) speaks to the strength of par-
ticular elements in the framework in higher
tier EE. Future work could also use
this framework to compare and contrast the
evolutionary trajectory of EE in similar tiers,
which could be useful in understanding
why particular types of places remain
trapped in a specific phase. While there are
undoubtedly clear components of successful
EEs, it is misleading to interpret these com-
ponents as a recipe for creating successful
EE. Instead, the evolutionary perspective of
this study provides a way of incorporating
important components of EE within a
dynamic framework that can be used
in a case specific or comparative context
to better understand an increasingly
important component of vibrant, competi-
tive regions.
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Note

1. Startup weekends are new to Phoenix. The
first startup weekend EDU was held on 25
April 2014 (Baldo, 2014).
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