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VENTURE FINANCING IN THE MOBILE ECOSYSTEM

Basole, Rahul C., Georgia Institute of Technoldgghool of Interactive Computing &
Tennenbaum Institute, 85 Fifth Street NW, Atlai@# 30332, USA, basole@gatech.edu

Putrevu, Jagannath, Georgia Institute of Techngl8gtool of Industrial & Systems
Engineering, 755 Ferst Drive NW, Atlanta, GA 303B3&A, jputrevu3@gatech.edu

Abstract

Venture financing (VF) is a critical catalyst for the growth and evolution of the converging mobile
ecosystem. VF has helped to create and nurture many innovative companies that have fundamentally
transformed the ecosystem. The objective of this study is to understand the structure of mobile VF
using an ecosystem lens. Based on a triangulated dataset of 46,447 funding rounds for 21,299
companies by 8,049 informal and institutional funding entities from 2007-2012, and using a modified
multidimensional scaling approach, we explore the structural properties and strategies of VF in the
mobile ecosystem. Our analysis is complemented by large-scale network visualizations. The study
contributes to our theoretic understanding of VF networks, differentiated by early- and late-stage
investments, in converging business ecosystems. The paper concludes with future research
opportunities.

Keywords. Mobile Ecosystem, Venture Financing, Network Analysis, Visualization.



1 Introduction

Innovation is a critical integrant for the growthdaevolution of business ecosystems (lansiti and
Levien, 2004) and commonly occurs in entreprenkga#tings, in particular startup firms (Drucker,
2006). Startup firms, however, are wealth constdiand often require external capital to become
revenue generating companies (Shane and Cable).2D0@ to organizational size, asset and stage,
startup firms often cannot seek capital from tiadal sources, such as banks and public markets.
Instead, they must turn to venture financing (VIpvided by informal (i.e. business angels) or
institutional funding entities (i.e. VC firms) (Gqgmars and Lerner, 2001).

VF differs from traditional financing in that it éoses on young, high-growth companies, takes higher
risks in exchange for potential higher returnsefhas a longer investment horizon, and actively
monitors portfolio companies through board parttign, strategic marketing, governance, and capital
structure (Gompers and Lerner, 2001). Given theerimit risk and uncertainty of investing in
relatively unproven firms with emerging technolagidunding entities often form relationships, or
syndicate networks, to jointly pursue investmenpajunities to reduce and share risks, share
expertise, and generate deal flows (Bygrave, 1&88npers, 1995).

Despite its importance, there remains a lack oewstdnding of the fundamental nature of mobile VF.
While there are a plethora of studies that exantime role of firm and founding member
characteristics (e.g. Shah et al., 2011), ventap#a (e.g. Florida and Kenney, 1988), and gedwyap
(e.g. Feldman, 1994) on innovation and entrepresgor none of these studies focus on the mobile
ecosystem context specifically. This is somewhagpriging given VF's significant contribution to the
transformation of the mobile ecosystem. Android. Iriec maker of mobile phone software, received
Angel funding in 2003, before being acquired by Glean 2005. Today Android is a leading mobile
platform used by major mobile device manufactui@asole and Karla, 2011). Siri Inc. received
$24M in venture funding before being acquired bykpin 2010. Now it is a core product in Apple’s
iI0S. Google received $100K in Angel funding in 19981 $25M in venture capital in 1999 from two
prominent Silicon Valley VC firms, Kleiner Perkit@aufield & Byers and Sequoia Capital (Vise and
Malseed, 2008). Skype, founded in 2003, receivati Bamgel and multiple rounds of VC funding
from 2002-2004 before being acquired by eBay in52ynga, a mobile/social games company
founded in 2007 received nearly $900M in VF befgoeng IPO in 2011. The examples are endless.

The most salient shortcoming in the literature, &esy, pertains to a systemic understanding of the
structural properties of the syndicate network gt@pes VF in the mobile ecosystem. Two notable
exceptions include the foundational studies by Hoidtki et al. (2011) and Rubens et al. (2011),
which, using socially-curated data, examine inniovaecosystems broadly. The objective of this
study is to fill this important gap and apply aroggstem lens to the converging mobile ecosystem.
Based on a comprehensive, triangulated datasegnatyze the complex VF network in the mobile
ecosystem, identify differences in segmental invesit strategies by type of funding entity (business
angels versus venture capital firms), and charaetearly and late-stage investments. Our analysis
complemented by large-scale network visualizatmigF in the mobile ecosystem. Theoretically, we
contribute to our systemic understanding of the wdlVF, the underlying interfirm network structure
and the transformative forces that funding entit@svide in shaping the converging mobile
ecosystem. From a managerial perspective, we gdoithitudinal insight into the differing strategie
used by funding entities in the mobile ecosystdra, dpeed with which entrepreneurial firms obtain
funding, and an approach with which investors caip the complex VF network.

The remainder of the study is organized as follo8&ction 2 reviews the related work. Section 3
describes our research methodology. In Sectionedpnesent and discuss results. Section 5 concludes
the study with implications and opportunities foture research.



2 Related Work

Our study draws on two broad areas of researchheatntersection of entrepreneurship, strategy,
finance, and technology management, namely veriina@cing networks and converging business
ecosystems.

2.1 Venture Financing Networks

VF is a highly collaborative business activity coomty involving multiple funding entities, which
together form extensive syndicate networks andnaftgest in a diverse set of ecosystem segments
(Lerner, 1994). Relationships thus are central Eo Vhere are many different reasons why funding
entities form VF relationships (Sorenson and S{i2001). In the pre-investment phase, relationships
enable funding entities to find and evaluate paaeriarget companies (Lockett and Wright, 2001;
Manigart et al., 2006). During the investment decigphase, investors may not be able or willing to
raise the necessary capital individually and neelg from others (Gompers, 1995). Investors may
also form relationships to reduce risks throughtfpbo diversification or share expertise in therfo

of due diligence and market knowledge (Lockett &vidght, 2001). After the investment is made,
these relationships enable investors to share dostproviding portfolio companies monitoring,
advising, and consulting services, as well as byergeographic proximity to portfolio companies
(Bygrave, 1987). From a startup perspective, ergresurs can leverage their investors’ syndicate
networks to have access to new partners, market®ter resources through their joint investments
(Bygrave, 1988; Sorenson and Stuart, 2001).

Many financial markets are characterized by strogigtionships and networks, rather than arm's-
length transactions (Hochberg et al., 2007). Theysbf economic exchanges using a social lens has
therefore been a topic of great interest in finamcgrepreneurship, and strategic management (Hite
and Hesterly, 2001; Shane and Cable, 2002; UzgQ1Relationships and networks are pervasive in
VF (Hoang and Antoncic, 2003). Previous studieseh@&xamined the composition of social
relationships (Stam and Elfring, 2008), the spatiaktering of these social networks (Florida and
Kenney, 1988; Sorenson and Stuart, 2001), and ri@adt of social networks on investment
performance (Hochberg et al., 2007). We build od amtend this literature by identifying the
structural characteristics of VF in the convergingbile ecosystem.

2.2 Converging Business Ecosystems

The conceptualization of industries and marketbussness ecosystems has been gaining increasing
traction in the management, strategy, and infoironaslystems literature (lansiti and Richards, 2006;
Moore, 1996). The ecosystem perspective, adapbed the biological/ecological sciences, is based on
the premise that industries consist of many, andmially diverse, constituents that co-create @alu
and are co-dependent for survival (lansiti and &ayR004). Business ecosystem players come from a
variety of different segments and are interconmetheough a complex value network (Basole and
Rouse, 2008).

The mobile ecosystem is a particularly interestiognain as it is a highly dynamic environment that
brings together a variety of different technologgrket segments globally (Basole, 2009). Segments
include mobile network operators, mobile device uofaaturers, platform providers, application
developers, and content providers, among many sitidre role and power of existing players is
challenged by continuously emerging new playesatimg an interesting dynamic and tension of who
will ultimately emerge as leaders. Innovation isuadamental activity in the mobile ecosystem.
Previous studies have analyzed interfirm relatiggssiin this converging ecosystem (Basole, 2009;
Rosenkopf and Padula, 2008), investigated the obl@latforms (Basole and Karla, 2011), and
evaluated different business models and strate@eswman et al., 2008; Looney et al., 2004;
Peppard and Rylander, 2006). One role that hasllargeen ignored in the study of business
ecosystems, in general, and the mobile ecosystepaiiicular, is the role of funding entities and



startup firms. In this study, we explore the intenf relationships that funding entities form when
jointly investing in startup firms across all segrseof the converging mobile ecosystem.

3 Methodology

3.1 Data

Our study uses two complementary datasets, namelyncGBase and Thomson Financial's
ThomsonOne. CrunchBdseour primary dataset, is a wiki-style open-soudieectory of global
technology companies, people, and investors. Aditamhs and edits in this dataset undergo an
approval process before they are released onlinencBase provides detailed data on funding
entities (i.e. business angels and venture cagiitfitims), portfolio companies (e.g. founding date,
executive team, office locations, etc.), fundingmd (e.g. date, amounts, and type), and exit stdtus
portfolio companies (i.e. acquired, IPO). Furtheree@ach portfolio company is classified into ofe o
fourteen broad technology categories and assigescrigtive tags. We selected categories relevant to
our study based on the mobile ecosystem segmessifidd in Basole (2009). Relevant categories
include “mobile/wireless”, “software”, “search”, émiconductor’, “network hosting”,
“communications”, “games/video”, “ecommerce”, “hasate”, “security”, and “web”. Due to page
constraints, we are not including the list of alewant descriptive tags. It is available upon esgu

We leveraged the CrunchBase API and developed roustoipts to extract data on funding entities,
funding rounds, and portfolio companies meetingaiteria above. We stored and organized the data
in a relational database for ease of access artdefuanalysis. The extract of the full database
identified 71,000+ funding rounds for 62,000+ comea by 8,049 funding entities (41% business
angels, 59% venture capital firms) from 2007-2002 the mobile ecosystem. After dropping
incomplete entries like missing dates, missing fagdound information, and not considering startups
which have not been funded yet, our final datasetuded 46,447 funding rounds for 21,299
companies (both U.S. and non-U.S.) by the same auofifunding entities.

The final list of funding entity firms and fundingpunds was corroborated using ThomsonOne.
ThomsonOne contains comprehensive data both ondima rounds (e.g. date, type, venture firm and
portfolio company identities, size of each ventiima’'s contribution to the round) as well as vertur
firm fundraising (e.g. size, close date). It is amenonly used dataset in finance, strategic
management, and entrepreneurship (Bottazzi 2@08; Fitza et al., 2009; Mann and Sager, 2007).

3.2 Network Construction

We coded a tie; between two funding entitiesandj as 1 if they have invested together in a portfolio
company in the same investment round at least oneegiven calendar year, and O otherwise. We
weighed each tie by the number of co-investments ditf not differentiate between the originator and
receiver of a tie, implying that a tie reflects tg@pation of both. This coding approach resultecn
undirected valued adjacency matrix of 8,049 fundintjties (nodes) and 52,198 relationships (ties).
Furthermore, we categorized ties in our networl ivo time periods: early-stage and late-stage
investments. Early-stage investments refer to Ahgedstments, grant, seed, and Series A. Late-stage
refers to Series B-F, acquisition, and IPO. Thigrapch allowed us to compare the network structures
at different investment phases.

1 http://www.crunchbase.com/



3.3 Network and Node Metrics

Based on graph theory, we compute several statigiioperties of the VF network structure. As we
are interested in understanding the structuralaciaristics of the entire network as well as intiil
funding entities, we compute both network- and riedel properties (Wasserman and Faust, 1994).
Network-level measures include average degree,ageedegree of partners, average path length,
average clustering coefficient, and network dengityde-level measures include degree, clustering
coefficient, betweenness centrality, and eigenvematrality.

3.4 Segment Diversification

Most funding entities invest in more than one estey category. To compare the (dis)similarity of
investment strategies of any two funding entitiesnd j, we evaluated their segment investment
portfolio. While traditional multidimensional scafj (MDS) relies on Euclidean distances, it is not
sufficient in studying segment investment diverditgcause it does not weigh distances by the
proportion of segment investments. We therefore lined a proportionally weighted Simpson’s

diversity index (Simpson, 1949) with the MDS apmtogTorgerson, 1958). Simpson’s index of

diversity D; is the arithmetic mean weighted by its own prolitgbp;; and is computed bp; = 1 —

’}Llpizj. The values of this index range from [0,1], witlues closer to 1 indicating a greater spread
of proportions across ecosystem segments. In ioaditMDS, the Euclidean distance is used as the

dissimilarity metrics and is defined dg = [ZZ‘=1(aik - ajk)z]z, whereik denotes thé" firm in the

k" ecosystem category, andis the total number of ecosystem categories. Bists betweehand;
are obtained to create a symmetric dissimilaritytrinalet &;; = p;; — pxj, then the proportional

difference weighted (PDW) metric §; = 7%, SLZJ wheres;; are the elements in thexn symmetric

matrix S. The elements in the dissimilarity matrix reprdstre square difference in proportions
summed across categories for a corresponding pair of venturarfoing firms. In R, we used the
di st () to create the symmetric dissimilarity matrix acddscal e() to generate a two-
dimensional set of points. The results are ploteda two dimensional plane allowing visual

representation of the similarities of investmennpositions across firms.
3.5 Implementation

We used Gephi 0.8.2 for computation of metrics aistialization of the co-investment network
structure (Bastian et al., 2009). Gephi is opera®msoftware for visualizing and analyzing large
network graphd.We used R, a free software environment for stesistomputing and graphics, for
multidimensional scaling and statistical analysis.

4 Analysis & Results

4.1 Growth of Mobile VF

Investment in the mobile ecosystem has steadigased over the past decade. Since the introduction
of the market-changing iPhone in 2007, overall gtreents increased significant in 2008, but have
dipped significantly in 2012, as shown in Figure2011 saw the largest total investment amount
($131.1 billion) with 3144 investments across aljments. While the total number of investments in
software and web firms substantially outnumbers atlyer ecosystem segments, the average
investment in communications (e.g. network & infrasture) and security firms has been higher.

2 https://gephi.org/
3 http://www.r-project.org/
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Figure 1. Evolution and segment distribution of venture financing in the mobile ecosystem.

4.2 Time to Mobile VF

Table 1 describes theverage tim it takes from founding datir a firm to obtain seed, angel, &
venture capital funding a ultimately be acquired or go IPO. Considering theirentobile
ecosystem, it takes entrepreneurial firover 1.07 years to get seed &85 years to get Series A
funding. Firms get acquired, oiaverage, in 7.34 years, and go IR® over 10 years. Mor
interestingly, firms focuseth the mobile/wirelesisegment ar¢he fastest to Series A fundin2.15
years) and one of the fastest to be acq (5.74 years) and tgo IPO (6.66 years Hardware firms
take the longest to be acquirecto go IPO, atl1.73 and 21.27 years respectiv

Early Stage Late Stage

Segment N Seed Angel SeriesA | SeriesD | SeriesF | Acquired IPO
Communications 649 0.83 1.23 2.96 5.16 8.94 9.34 10.53
E-Commerce 1481 0.88 1.45 2.28 4.68 9.85 6.22 7.65
Games & Video 1574 1.10 1.21 2.39 6.61 5.22 5.64 5.84
Hardware 848 1.20 2.14 3.06 5.87 7.11 11.73 21.27
Mobile/Wireless 2201 1.01 1.35 2.15 5.86 8.38 5.74 6.66
Network Hosting 716 1.11 1.77 2.67 5.03 9.23 7.33 8.45
Search 339 1.07 1.44 2.19 422 5.20 5.57 8.56
Security 443 1.01 1.65 3.07 6.21 7.44 9.15 13.09
Semiconductor 743 4,11 4.60 2.66 5.87 7.89 9.44 13.64
Software 5434 1.27 1.90 3.35 6.89 7.33 9.42 9.32
Web 4338 0.94 1.31 2.00 4.83 5.53 5.12 6.84
Overall 19,324 1.07 1.48 2.55 5.96 7.56 7.34 10.22

Table 1. Average time-to-VF as measured in years from company founding date.



4.3 The Macrostructure of Mobile VF

Figure 2 visualizes the eal- and late-stage co-investment netwoBusiness angels and vent
capitalist firms are depicted by green and red sa@spectively. We first apply a fo-directed
algorithm (ForceAtlas2) and then a dual circle l#ty=irms with higher c-investment levels are
drawn closer together. The d circle layout improves the aesthetics of the grapimoving more
connected nodes to the inner circle in order taicecedge overla We incorporae the proportional
difference weighted distan¢PDW) to coloreode edges. Firms with similar investmenrtfolios are
drawn in shades of browiirms with more dissimilar portfolios are cc-coded in gree. Figure 2
suggests thahe network does have a core and periphengels tend to convest more with angels
and VCs more with VCroportionally, pair of funding entities with dissimilar portfolios al$@mve
fewer co-investments.

(@ ©
Figure 2. Sructure of (a) overall, (b) early-, and (c) late-stage VF network.

Table 2 shows commametworl-level properties for early- and late-stage networks in the mobile
ecosystemThe average degree indicates the number of cowmscti funding entity has at a giv
time. Recent studies have shown that-world networks are not random, but ier are scale-free and
follow a powerlaw distribution, in that the majority of nodes kafew connections and only a fe
have manyAlbert and Barabasi, 20). Columns A in Table 1 show contrasting trends ben early-
stage and latetage VF networks. While the average degree ofifignentities in lat-stage decreased
(from 7.586 in 2007 to 6.20& 2012), it increased for funding entitiesdarly-stage. An explanation
for this is that funding entities are ming more relationships in early stages to decraakegbut wan
to reap the benefits in latstages by forming fewer syndicattAn unpaired -test showed that the
differencedn average degree between e- and late-stagare statistically significet at p<0.01.



The average degree of partners refers to the aweramber of connections that a funding entity’s
syndicate partners have at any given time. A higluey indicates that a funding entity has indirect
connections to a larger set of the VF network, jgliog greater channels for information and resource
access. Funding entities thus seek to partneratiiter entities that are well connected. Columna B i
Table 2 show that the average partner degree ndaulyled in early-stage (from 8.341 to 15.764) and
decreased substantially in late-stage (from 19t63I73.912). The differences between early- and late
stage are statistically significant at p<0.01.

The average path length refers to the average nuohis¢éeps it takes to reach a particular entitthe

VF network. Short path lengths indicate faster camization and easier access to resources (lyer et
al., 2006). Columns C in Table 2 show that the agerpath length decreased for funding entities
during early-stage (from 4.67 to 3.74) and reldyiatable in late-stage.

Clustering coefficient (Columns D) of a funding igntaptures the degree to which syndicate partners
are also partners of each other. While clusteningarly-stage increased by nearly 10%, it remained
the same during the late-stage (from 0.75 to 0.73).

Columns E capture the network density (i.e. rafiaaiual/possible connections) of the VF network.
Both early- and late-stage networks have very lensity and remain that way from 2007-12.

Early-Stage L ate-Stage
(A) (B) ©) (D) (E) (A) (B) ©) (D) (E)
2007 3.958 8.341 4.67 0.713 0.006 7586 19.687 3.50 0,750.009
2008 3.977 7.161 5.26 0.761 0.007 6.539 14.4b4 3.77 0,710.008
2009 4.439 10.061 4.29 0.774 0.008 6.144  13.294 3./5 2 0J7 0.009
2010 5.939 16.486 3.59 0.79Q 0.00y 5.761 12.624 3.fy4 5 0J7 0.010
2011 6.555 19.937 3.55 0.778 0.006 6.856  18.136 3.69 6 0J7 0.010
2012 5.663 15.764 3.74 0.79§ 0.00b 6.205 13.912 3.66 3 0J7 0.011

Note: (A) Avg. Degree, (B) Avg. Degree of Partné3) Avg. Path Length, (D) Clustering Coefficie(iE) Network Density
Table 2. VF network properties.

4.4 Core Component of Mobile VF

Figure 3 depicts the top 50 funding entities in ¢bee component of the VF network. The figure was
generated using the Fruchterman-Reingold layoufprae-directed algorithm (Fruchterman and
Reingold, 1991). Only 1% of all nodes and 2% of edges are visualized. The edge thickness
corresponds to the number of co-investments betfiewting entities. The figure shows that the core
component is very dense (i.e. highly interconnécteith Intel Capital at the center of the network.
Only a small number of companies have high levélsosinvestment. A notable exception is DAG
ventures, which co-invests heavily with Kleiner IRes Caufield & Byers and Benchmark. The figure
also reveals that funding entities in the core comemt co-invest with very similar partners (as
indicated by the brown edge color). We also obsd#nat there are only a few corporate VCs in the
core component, such as Motorola Ventures and @oddghtures.

Table 3 lists the node-level structural propertiethe Top 10 VC firmsDegree of a VF entity refers

to the number of direct connections, possibly weidghby strength of tie (Wasserman and Faust,
1994). The more direct connections a VF entity hhse, greater the probability that one has the
resource it need€lustering coefficient measures the proportion of pairs of direct corioastthat are
connections (Wasserman and Faust, 193d)veenness centrality measures the number of times that
a VF entity falls along the shortest path between other VF entities (Freeman, 1979). Firms with
high betweenness link together firms who are otilsrwinconnected, creating opportunities for
exploitation of information and control benefitEgenvector centrality measures the extent to which
the VF entity is connected to other firms who asdlwwonnected (Bonacich, 1987).



The results in Table 3 confirm what we already oles@ in Figure 3: Intel Capital enjoys a v«
prominent position in the VF network. First, it has/ery large network of direct connections (&
and has a high betweenness level (1.0). Very fethade investment partners-invest (0.04), but
those partners are very w-connected otherwise (1.0¢nabling Intel Capital to leverage a mt
broader VF network.
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Figure 3. Sructure of VF network of top 50 VC firms in the core component (2007-12).
Funding Entity L ocation Degree glolg,ieéilga ggtnv;/re;ntnyﬁs (E:Ie%et?\;ﬁ?yor
Intel Capital Santa Clara, C 562 0.04 1.00 1.00
Accel Partners Palo Alto, C#£ 426 0.06 0.55 0.90
Sequoia Capital Menlo Park, C/ 336 0.08 0.22 0.79
Draper Fisher Jurvetson Menlo Park, C/ 428 0.05 0.50 0.88
New Enterprise Associates| Menlo Park, C/ 473 0.05 0.59 0.95
First Round Capital Philadelphia, P. 446 0.06 0.38 0.91
Benchmark Menlo Park, C/ 260 0.10 0.10 0.68
Kleiner Perkins C&B Menlo Park, C/ 417 0.06 0.34 0.87
Greylock Partners Menlo Park, C/ 318 0.09 0.18 0.80
Menlo Ventures Menlo Park, C/ 281 0.10 0.15 0.75
Table 3. Top 10 funding entities in the mobile ecosystem, ranked by number of investments.

4.5 VF by Mobile Ecosystem Segment

Figures 4a and 4b show tPDW MDS for all angel investors and VC firms, respeeiyv Angel
investors are tighyl clustered, indicating very little differences. ©explanation for this is that ang
stick to their core strengths. The exceptions arpef Angels, which are represented by the
furthest away. The PWMDS for VC firms reveals an interesting trieular pattern, which are



formed by the three heavilywested mobile ecosystem segments: software, aethmobile. The
majority of VC firms are inside this triangle, shog very little differentiation. The few on the sidf
the triangle and further outeasmaller VCs ith only few investments.

Reid Hoffman :
~ - Ron Conway . .
Keith Rabois | . - .-,: . B
. il .
e :
Esther Dyson ’ o .:_" :'-' o f:’
o Chris Sacca Tt t"’-‘ -
Scott Banister : IR e R : o
” Peter Thiél *
Naval Ravikant
David McClure -
«David G. Cohen
(a) Angédl Investors (b) VC Firms
Figure4. Proportionally weighted distance MDS map of funding entities (2007-12).

The argument that angels and VC firms differ inirtievestment diversification strategies is furt
underlined by the heatmaps shown in Figure 5. l& isommon assumption that funding enti
diversify by investing in different ecosystem segtse No surprisingly, it is evident from Figure
that mobile, software, and web form the core inwesitt segments of funding entities. It can alsi
observed that funding entities invest in adjacelafed ecosystem segments. VCs investin
communications,lao invest in network hosting, for instance. Fuigdémtities investing in the secur
segment tend to invest in software and web as Whlk can in part be explained by deep indu
expertise and knowledge that is being leveragedvest in relatecareas. However, while there ¢
many commonalities there are also some stark diffe#s between angel investors and VC fil
Angels, for instance, rarely invest in caf-intensive industries, such a hardware, semicondaactd
even security. VCs on thather hand are fully diversified across all ecosyssegment

12 3 456 7 8 91011 12 3 45 6 7 8 91011

1 Communications . <10% . <20%
2 E-Commerce . 11-20% .. 21-40%
3 Games & Video . 21-30% .. 41-60%
4 Hardware . . . 31-40% . . 61-80%
5 Mobile . . . >40% . .>3o%
6 Network Hosting .. .

7 Search .. ..

8 Security . ..

9 Semiconductor . .
10 Software EECE B ENEEEEEEE
11 Web EEEEEEEE B

Angel VvC

Figure5. Heatmayp of ecosystem segment co-investments by angels and VC firms.



5 Concluding Remarks

This study examined the structure and strategie¥Fofin the converging mobile ecosystem. Our
results show that software, web, and mobile arertbst heavily invested segments. Our study reveals
that the structure and strategy of mobile VF d#fboth by funding entity (angels vs. VC firms) as
well as stage (early vs. late) and has changedtoner(2007-2012). The most prolific funding ergsi
tend to be well-connected, have low clustering,tbgh network reach. Further, our study shows that
funding entities are forming higher number of rielaships in the early stages of VF to offset ridks.
later stages, however, funding entities are fornfyger syndicate relationships, in an attempt to
solely reap the benefits of portfolio firm exit. Oresults also show that in the overall VF network,
funding entities prefer to co-invest not only amdhgir own type, but also with funding entities hwit
similar portfolios. Our analysis also reveals ttiare are some stark differences in time-to-VF by
segment and that emerging mobile ecosystem segimenparticularly fast to funding and acquisition.

Our study has important theoretical implications daderstanding the structure and dynamics of VF
in the mobile ecosystem and extends the work @rfinth networks in entrepreneurship and finance
and contributes to the study of business ecosystentsre research opportunities include an empirica
investigation into the relation between structurbhracteristics and investment performance (e.g.
subsequent funding, acquisition, IPO), the nattdirgemgraphic proximity of VC firms and portfolio
companies, and an evaluation of regional and glebgepreneurship.
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