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Abstract

This thesis investigates the financing of technplbgsed firms in Ireland, with an
emphasis on equity, using novel data gathered giiréieldwork methods with 153 equity and
141 non-equity financed firms. Equity finance esykin assisting technologically-intensive
firms to overcome financial and resource constsaimat potentially hinder their development.
In Ireland, between 2003 and 2015, venture cagitdlprivate equity funds invested €5billion
in Irish SMEs and, through syndication, attractedudgher €3billion from international
investors (IVCA, 2016). Even though it is recoguighat equity finance plays a vital role in
job creation, export growth and innovation, asafgets innovative, high-growth companies
that can be scaled internationally, there is litit@rous demand-side research that examines
the determinants and impact of equity. This thasidresses this gap, making a number of
contributions to the literature.

We begin with an in-depth profile of Irish techngyebased firms. This details general
characteristics (i.e. age, size, industry), theegmeneurs behind these firms and financing
patterns over distinct stages in the lifecycle. didnally, an exclusive profile of equity
investment is provided, describing the types ofitgguvestors financing Irish technology-
based firms, features of investment (for examplkegoggaphic proximity, co-investment,
security selection), along with a unique accoungmfepreneurs’ perspectives on equity (for
example, non-financial benefits, risk sharing, loksontrol). Comprehensive data of this kind
does not currently exist, and is particularly lackin the Irish context.

Adopting a broad definition of equity, encompasswventure capital, angel and
government-sponsored funding, and examining theanpf a multifaceted range of factors,
from attributes of the firm’s market/product to avation, human capital, and financing, the
empirical analysis expands on extant demand-s&kareh, which focuses predominantly on
venture capital and a narrow set of signals iraismh, to provide new evidence on determinants
of equity financing. Results indicate that mankedlry, exports, innovation, R&D, education
and experience of the founder and workforce, aacetiirepreneur’s financing preferences are
significant factors. We also find that family am@ghds’ investment represent a positive signal,
while the opposite is the case for debt. Thisinalevidence may be used to cultivate and
enhance access to equity finance, and facilitategreneurs’ investor readiness attempts.

Disentangling the determinants of equity, multiggei probit models (with Heckman
correction for sample selection) explore whethdewhinants differ according to source of
equity (angel, venture capital, government-sporijorstage of the lifecycle (seed, early-

viii



growth, expansion) and given the relationship betwihe sources. Results indicate that, for
angel financing, commitment (founder, family, fril" investment) and human capital are
particularly noteworthy determinants. Larger firmscupying a market niche, with greater
export activity, product differentiation and patemtre more likely to obtain venture capital.
For government-sponsored equity, it is found that-aquity sources of finance (founder,
family/friends’ during the seed and early-growthgss and debt at expansion) along with R&D
activity are significant right across the lifecycgiven the obvious gap in the literature, new
evidence is also presented on the extent to wthelset sources act as complements or
substitutes to each other in financing technologgel firms. At early-growth, we find a
substitution effect with seed stage funding. Movimgxpansion, results were mixed. Between
the sources, prior angel funding complements swlesggrivate equity (i.e. angel and venture
capital). Within the sources, however, the reladltip appears to be of substitutes. Detailed
empirical evidence of this kind does not curremtkyst and, as such, this thesis offers unique
insight into the determinants of and relationshepaeen the sources of equity.

Lastly, the novel data collected also allowed ustestigate the ways in which equity
financing impacts on funded firms. In terms offpanance, we provide new evidence that
not only adopts a broad definition to compare tleefggmance of equity with non-equity
financed firms, but also new data by source oftgquiVe find that equity financed firms have
a higher number of patents and higher growth (assdtemployment) rates. As to impact
according to source, venture capital significafplysitively) impacts on patenting. As regards
entrepreneurial exit, entrepreneurs within non-gdfinanced firms are more likely to develop
a plan for their own exit. Furthermore, resuldidate that entrepreneurs with equity investors
are more likely to expect to pursue a financial/bat exit strategy (i.e. IPO or acquisition) and
it is the presence of private equity (angel andiwencapital) that impacts this choice. By
showing how the presence of equity financiers ingan entrepreneurial exit decision we

provide novel evidence in a particularly underdeped area.
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CHAPTER 1 :
INTRODUCTION



1.1 Introduction

This dissertation makes a significant contributiorthe literature on entrepreneurial
financing, based on empirical evidence from primsoyrce data on technology-based firms in
Ireland. With particular emphasis on equity finage a number of key research themes are
addressed. The over-reaching objectives are:qdijleéntify the factors which determine
whether the technology-based firm is equity finah¢2) to examine whether the determinants
differ according to source of equity (angel, veataapital, government-sponsored funding),
stage of the lifecycle (seed, early-growth, expamsand given the relationship between the
sources of equity; and, finally, (3) to explore hegquity financing impacts on the performance
of funded firms and upon entrepreneurial exit ititars.

It has become something of a stylised fact ovesdu®nd half of the twentieth century
that technology-based sectors are a panacea fatibgaconomic growth and productivity
(see Coad and Reid, 2012; Frenkel, 2012; Eurdd@dta). Technology-based firms are seen
as offering an important contribution in four keygas: innovation, job creation, exports and
regional development (see Audretsch, 1995; Knot¢keerml, 2010). Lack of necessary
resources, however, may hinder the formation angtivaal of these firms, with obvious
negative effects on social welfare (Colondial, 2010; Hummeet al, 2013). Specifically,
technology-based firms typically suffer from fingad@onstraints (see Carpenter and Petersen,
2002a; Bertonet al, 2010) and a lack of commercial and manageriaipmiences (see Gans
and Stern, 2003; Colombet al, 2006) that hinder their growth past the techgplo
development stage (see Carpenter and Petersery; 2Bi@2gum and Sgrheim, 2015). These
gaps in both financial and non-financial resourcey be addressed through equity financing.

For technology-based firms, the combination of higdels of risk and uncertainty,
information asymmetry and a lack of collateral ofteesult in well-known market

imperfections that lead to severe credit rationiegpecially in the case of bank loans (see
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Colombo and Grilli, 2007; Demirel and Parris, 2Q15Furthermore, technology-based
founders are more likely to come from a technicadaentific background (see Oakey, 2003;
Siepel et al, 2017), which gives them superior ability to itdnopportunities for new
innovations (Colombo and Grilli, 2005a) but meahattthey may lack commercial and
managerial expertise (Colomlebal, 2006). It is generally accepted that equitthessource

of external financing capable of dealing with thésstures (see Gompers and Lerner, 2001;
Lerner, 2010). Equity investors not only provideah-needed financial resources but, through
their active involvement, also engage in importatie-adding activities post-investment (see
Large and Muegge, 2008; Knockaert and Vanacker320With this in mind, this thesis
reports upon an investigation into the financingliéh technology-based firms, paying
particular attention to equity financing.

A distinctive feature of this investigation is thaique data utilised. All issues are
explored using one body of primary-source evidegathered through structured survey
instrumentation (Woolcott, 2005). The fieldwork wasdertaken from a demand-side
perspective (i.e. from the viewpoint of the tectugyt-based firm). The evidence presented is
based on interviews with 294 Irish technology-badeths, across technology-based
manufacturing and knowledge-intensive service sectdhe vast majority (84%) operate in
the latter sectors. This is consistent with datiped by the Central Statistics Office (CSO),
which shows that in 2011 technology-based manufiacfurepresented 7.8% of active
businesses in technology sectors, with knowledtgngive services accounting for 92.2%
(CSO, 2013). This also equates reasonably weh f¥igiures provided by Eurostat (2013),
which reports that throughout the European Unioerghare almost 5,000 enterprises in
technology-based manufacturing sectors but over08@0in knowledge-intensive service
sectors. These firms can, for the most part (8@ )lassed as micro (52% of firms have less

than 10 employees) or small (37% had between 1048nemployees) enterprises. This is
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hardly surprising, given that small and medium-gieeterprises (SMEs) account for 99.8% of
all active enterprises in Ireland (CSO, 2011). $hample is further categorised as those that
are equity-financed and those that are not. ki tttere are 153 (52%) equity and 141 (48%)
non-equity financed firms. The data collected freouity-financed firms was obtained
through direct contact with respondents (face-tfaterviews) while a self-administered
survey was used for non-equity financed firms. dkiginal feature of the survey instrument
was the collection of data on a wide array of sesirof finance, covering internal (personal
investment, director’'s loan, retained profits), olRoections, trade credit, debt (business
overdraft, mortgage, business loans), equity (anigdependent venture capital, corporate
venture capital, government-sponsored equity fugidiand Government grant support
according to stage of the firm’s lifecycle (see ftiea 3, Subsection 3.2.2). Not only does this
allow for a unique and detailed characterisatiotheffinancing patterns of technology-based
firms within a lifecycle framework (Berger and ULel998), it also facilitates a broader and
comprehensive analysis of equity finance, away fittwe focus on (independent) venture
capital that tends to characterise the existingaresh (see Hsu, 2004; Patzelt, 2010; Ozzhel
al., 2013; Zhangt al.,, 2019).

Overall, there is a paucity of evidence on therfgiag of Irish technology-based firms.
Hogan and Hutson (2005a) examine the determindnterdure capital for a sample of 119
Irish software firms. Recently, using the sameabase, Hogaet al (2017) revisited the issue
of funding for software firms, extending the an&@y® the determinants of external equity
funding, where external equity is defined aguity financing obtained from external sources:
private equity and venture capitgHoganet al, 2017, page 243). Mac an Bhaird and Lynn
(2015) investigate financial bootstrapping in Irisbmputer software companies that have
adopted cloud computing for the development antvel®i of application software. Based on

data collected from 18 Irish privately-held cloushtputing start-ups, the authors focus only
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on the use of internal funds and angel financed&ta is presented concerning venture capital
or government-sponsored equity. This study filis void.

The thesis is divided into eight Chapters, as WdloHere we detail the context,
contributions and structure of this thesis. Follogvihis, Chapter 2 considers the theoretical
and empirical literature to develop a frameworkhwitwhich to conduct this research. Chapter
3 describes the sampling procedures, design oegunstrumentation and methods deployed
in working in the field. Chapter 4 characterishe technology-based firm, their capital
structure and equity financing. In Chapter 5 thieieinants of equity financing are examined
through a probit model, estimated based on thestuhple of 294 technology-based firms.
Building on this, Chapter 6 drills down into theeleninants of equity financing by exploring
how these determinants vary across source of edaitgel, venture capital, government-
sponsored equity) and stage in the lifecycle (seady-growth, expansion) and given the
relationship between the sources of equity. Intslaoalysis is carried out through multivariate
probit models (MVP) estimated by stage, with a Hheak correction for sample self-selection
(N=294 with N=153 equity financed firms in stageotef the two step procedure). Moreover,
the analysis examines the extent to which the ohéti@nts of equity vary when the relationship
(i.e. substitutes or complements) between the ssuof equity is taken into consideration.
Next, Chapter 7 explores the impact of equity foiag on the performance of funded firms,
measured through innovative output (patents), gidassets and employment), and survival.
Additionally, the potential impact of the presemfesquity financiers on entrepreneurial exit
intentions is considered. Lastly, Chapter 8 sunsrarthe main findings and indicates avenues
for further research.

The development of the remainder of this Chaptasifllows: Section 1.2 reflects on
contextual and research aspects of this studyid®eL3 presents the structure and contribution

of the Chapters in greater detail; and, finallygtéa 1.4 concludes.
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1.2 Contextual and Research Issues

The technology-based sector plays a pivotal rolenttepreneurship and innovation
and, by extension, to economic growth and job @adsee Revest and Sapio, 2012; Eurostat,
2016a). Technology-based firms are defined asbases whose products or services largely
depend on the application of scientific and tecbgimial knowledge (Revest and Sapio, 2012).
For the purposes of this study, technology-basedsfiare classified using the sectoral
approach. Briefly, in Europe firms are categoridegised on the NACE Statistical
Classification of Economic Activities system, dexivfrom the United Nations’ International
Standard Industrial Classification (ISIC) of econoractivities. Under the NACE Rev. 2
system, Eurostat (2015) provides a classificatiosegtors aggregated into technology-based
manufacturing and knowledge-intensive service itriess by NACE Rev. 2 codes. This
categorisation is outlined in Chapter 3 (Sectigh13.

As mentioned briefly in the opening, technologydzh&irms are likely to experience
greater difficulty in obtaining external financeaththose in more traditional sectors, due to
their distinctive characteristics. Specifically,yasnetric information is exacerbated in
technology-based investment, not only because teaitnowledge is necessary to understand
the project but also because entrepreneurs noravally to keep the full details of their project
secret (Muller and Zimmermann, 2009). Moreoveg, dssets of technology-based firms are
predominantly intangible, mainly knowledge assetglp embedded in the human capital of
the firm and ordinarily very specialised to thenfiin which they reside (see Kortum and
Lerner, 2000; Hall, 2002). Furthermore, technolbgged firms are associated with greater
uncertainty, partly because returns are skewechagidy uncertain but also because projects
are risky and have a low probability of successr§€ater and Petersen, 2002a). Finally,
because these firms are usually introducing newiamalvative products or processes, latent

demand is unknown ex-ante, which results in comalile market uncertainty (Winston Smith,
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2011). Essentially, with technology-based firmst, only does one not know the possibilities
associated with eventual outcomes but often evericiims of that potential outcome are not
completely evident (Kerr and Nanda, 2015). Consetiyetechnology-based firms are those
most likely to be financially constrained, with dap market imperfections potentially
curtailing their contribution to economic growth dith et al, 2013). Given this, the
technology-based sector presented an interestitty,eand indeed impetus, for this research.
This brings us, naturally, to the question — How tdohnology-based firms, given their
distinctive characteristics, finance their actest?

There are compelling reasons to believe that teamagtions behind the Modigliani-
Miller (1958, 1963) theorem are violated by teclmggtbased firms. The available evidence
provides preliminary support for the pecking ortigpothesis (see Myers, 1984; Myers and
Majluf, 1984) in that it appears that technologyéx firms primarily rely on internal funds
(see Giudici and Paleari, 2000; Colombo and G2@iQ7). Once internal capital resources
have been exhausted, however, evidence showstiatdlogy-based firms are more likely to
turn to external equity than debt (see Roberts118%8gan and Hutson, 2005a). Equity
investors provide not only capital, but also handdielp and expertise in turning technology-
based ventures into successes (see Gompers aret,[2001; Hellmann and Puri, 2000; Baum
and Silverman, 2004). The high-risk/high-return fijeo tends to suit equity investors
(Zackrisson, 2003). Indeed, evidence suggeststhaty finance not only plays an important
role in alleviating impediments faced by technold@sed firms in obtaining external capital
but in helping firms to become established in fr& place (Bottazzi and Da Rin, 2002).

It seems pertinent at this point to define whahéant by ‘equity finance’. The OECD

(2015, page 142) defines equity financing fasahcial resources that are provided to firms in

I Asymmetric information and credit market failuage central tenets of the POH, which posits thatdiapply
for debt only when they run into deficits of intatriunds and issue equity only as a last resoet kégers, 1984;
Myers and Majluf, 1984). The reader is referre€tmpter 2 (Section 2.2) for a discussion.

18



return for an ownership interést Equity financing can be classified as publicprivate.
While the former involves companies that are traolec stock exchange, the latter refers to
capital provided to unlisted companies (Cummingl26 Although we lack a generally
accepted definition of private equity finance (Baiti and Da Rin, 2002), a detailed
classification, particularly fitting to this studys provided by the Irish Venture Capital
Association (IVCA). According to théuide to Venture CapitdlVCA, 2018), private equity
financing is the commitment of monies to unquotechpanies, categorised as: business angels;
venture capital; corporate ventures; and Governragahcies. These sources are generally
referred to as formal (independent, corporate, gowent-sponsored venture capital) and
informal (business angel) equity finance (see lBarriand Mason, 2000; Landstrom, 2007).
The equity financing of firms can best be underdt@nd discussed within the
framework of the equity financing cycle (Mulcahy)@b). The cycle, shown in Figure 1.1,
illustrates that financing typically starts withetlentrepreneur investing personal capital into
their business, before turning to family and friendWhen larger amounts of capital are
required to finance further development, the em&nepur may seek investment from external
equity investors. The first option is usually argal investor. Business angels are defined as
high net worth individuals who invest their own negrin unquoted businesses in which there
is no family connection and who, after making theestment, generally take an active
involvement in the business (Masetal, 2016). In one form or another, angel inveshange
been around for centuries. Queen Isabella and Kerglinand of Spain launched the first
angel-based venture when, in 1492, they backedst@pher Columbus’s expedition to the
West Indies (Landstrom and Mason, 2016). Two Besiea angel investors backed the

inventions of Alexander Graham Bell and, in 18 h&yt provided the capital needed to start

2 Private equity can further be divided into two dmlaccategories — venture capital, which is primadidyoted to
equity or equity-like investments in young growttieated companies; and other private equity cadjemivth
capital, devoted to investments that cover latagest for established businesses, including managdragouts,
replacement capital and turnarounds (Landstrém7R0R is the former that we are interested ithiis study.
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the Bell Telephone Company of Boston (Snathal, 2011). Moving forward, corporations
including the Body Shop, Amazon and Google weredhed thanks to capital from angel
investors (Landstrom and Mason, 2016). The tergelwas originally used to describe
individuals who provided high-risk investment tadnce theatre productions on Broadway
(Landstrom and Mason, 2016). Subsequently, WéEi8&83) coined the nambusiness angel

to describe people providing the same kind of liskestment to young entrepreneurial
ventures. Lerner (2000, page 515) defines a bssiaegel asd wealthy individual who
invests in entrepreneurial firms. Although angpé&form many of the same functions as
venture capitalists, they invest their own capitaiher than that of institutional or other

individual investors

Figure 1-1. Equity Financing Cycle

Entrepreneur Family Angels Vent_ure Exit
& Capital
Friend:

Source: Adapted from Mulcahy (2005)

Moving through the cycle, following angel investrhéhne entrepreneur may turn to
formal sources of equity, namely independent, cateoor Government venture capital funds.
Independent venture capitalists (IVCs) raise fufsn limited partners (for example,
university endowments, pension funds, etc.) antth@as general partners, invest in unquoted
businesses, with the primary aim of providing aimetto these investors through selective
investments into a portfolio of young, innovativentures (see Gompers and Lerner, 2000;
Tykvova et al, 2012). Typically, a fund has a ten-year lifegpat the end of which the
partnership dissolves and distributes its assetBe@artners (OECD, 2015). The first true
venture capital firm was American Research and gweent (ARD), established in 1946 by
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MIT President Karl Compton, General Georges F. @ipsvho was a professor at Harvard
Business School, and local business leaders (Genaper Lerner, 2001). Over half a century
later, IVC has become the form of financial intediaéion associated with dynamic
entrepreneurial start-ups, funding many of todagtst successful corporations during their
initial stages, including Apple, Starbucks, e-Bag Microsoft (Bottazzi and Da Rin, 2002).

Corporate venture capital (CVC) refers to equitwestment by established
corporations into unquoted businesses while remgiimvolved in commercial activity as their
main business (see McNally, 1997; Wadhaval, 2016). Large incumbents, such as Google
Ventures, Intel or Johnson and Johnson, take & staknnovative firms, which remain
independent, and provide finance to help them agv@locket al, 2018). In contrast to IVCs,
rather than pursuing purely financial objective¥G3 generally aim to capture the value from
strategic assets, open a window on new technologisgsond more competitively in dynamic
industries and accelerate market entry (see Taachl, 2012; Munari and Toschi, 2015).
Also, in contrast to IVCs, CVC funds have longendihorizons and are usually not restricted
by a contractually-enforced ten-year lifespan (Cimamuret al, 2014).

Finally, evidence that more available equity firanallows for an increase in
entrepreneurial activity (see Levine, 1997; Kortand Lerner, 2000) has led governments to
implement programs to mobilise equity investmeniZ&acchet al, 2013), establishing funds
that seek to support the equity market throughféh@mation of government-managed equity
investment schemes. These are equity funds setdpnanaged by a company entirely
possessed by governmental, or public administratiodies (Cummingt al, 2017). The main

fund in Ireland is the Seed and Venture CapitakSwhavailable through Enterprise Irelénd.

3 Since 1994, Enterprise Ireland has invested in 8#ed and Venture Capital Schemes, making commignen
venture funds of €1.34bn (Enterprise Ireland, 2018]l funds are independently managed by privaeter
investors who make decisions regarding investmelmghese investments, Enterprise Ireland assuheermle
of limited partner, and supplies capital provideid it least matched (50:50 split) with privateteeinvestment.
Enterprise Ireland then outsources the investmethh@anagement functions to private sector investors

21



Economic theory suggests two primary rationalesdfagct public intervention in the venture
capital market. First, the presence of the puisliestor in a venture capital fund should
enhance the capacity to attract private equitytahpesources, referred to as the seeding
hypothesis (see Leleux and Surlemont, 2003; Cumn2id@7). Second, public investment can
play a role in directing private capital towardga@stment opportunities that otherwise may not
have been considered, referred to as the herdipgthgsis (Buzzacchit al, 2013)*

To close, let us briefly consider Ireland’s equityance market. Early developments
included the setting up of the ICA’s Enterprise Blepment Programme in 1978; the
establishment of the National Enterprise Agencyl@87, its replacement by the National
Development Corporation in 1986 and its amalgamatiibh the IDA in 1991, the introduction
of the Business Expansion Scheme in 1984; anddbd Sapital Scheme in 1993 (Baetyal.,
2012). The Irish Venture Capital Association (IVI3Ras formed in 1985 to represent venture
capital in the Republic of Ireland and Northerrdrel.

The equity market expanded dramatically in the &@880s, just as a flow of promising
opportunities emerged, primarily in the indigensofiware sector (see Crone, 2002; O Riain,
2004). The recognition of pension funds as a fafnfinance (Murphy, 2000), the new
approach within the State’s industrial developmegggncies towards equity participation to
support the supply of venture capital (Bagtyal, 2012), and the establishment of Enterprise
Ireland’s Seed and Venture Capital Measure 1994 t88atributed greatly to the development
of the Irish equity market. The amount investedvbyiture capitalists into Irish companies
rose from €32 million in 1979 to over a quarteraddillion in 2000, and remained at this level

even after the technology stock crash in the &080s (IVCA, 2006).

4 A noted concern regarding this type of publicimémtion is that direct government-sponsored immestt might
actually be counterproductive if they substitute faor crowd out, private equity investment (sees@il, 2003;
Leleux and Surlemont, 2003). Studies that exartlireimpact (i.e. crowding-in or crowding-out effebave
found mixed evidence (see Jeng and Wells, 2000;m@innand Maclintosh, 2006; Brandsrd., 2015).
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The main source of data on equity in Ireland iSW@A’s VenturePulse survey.From
Figure 1.2 we see that there was a steady rise@siment from €226 million in 2007 to €310.2
million in 2010 when, coinciding with the globaleclit crunch, there was a decrease in funds
invested in 2011 (€274.4m) and 2012 (€268.9m), heedoslight increase in 2013 (€284.9m).
The following year, total investment rose by ove¥#to €400.7 million, and this was followed
by a more marked rise through to 2017. Since tisetoof the credit crunch in 2008, in excess

of 1,400 Irish SMEs raised equity financing totadli€3.5 billion (IVCA, 2019b).

Figure 1-2. Venture Capital Investment 2007—2017 ybvalue (€m)

888.1

522.1
400 7
288.1 310.2 2744 92689 284.9

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: IVCA Venture Pulse (2007 - 2017)

Looking at investment activity in greater detaijranary statistics provided in Table
1.1 show that the number of companies raising gdurtds each year steadily increased from
2008 to 2012, even throughout the crisis periaderestingly, while the total amount invested
was increasing, the number of investees was fditorg 2012 through to 2014. This coincided
with a decrease in the proportion of equity devdtedeed stage funding. By percentage of
amount invested, seed stage funding fell from & lbiig38% in 2011 to a low of 8% by 2015.

This coincided with seed funds supported by thekingnsector and El's Seed and Venture

5 Each year the IVCA produces the VenturePulse sumhich measures private equity funding raisedanfro
venture capital funds, AIB and Bank of Ireland seegital funds and Enterprise Ireland, and, whieeedata is
available, from private investors (angels). Thithie main source of data on equity investmentifctn Ireland.
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Capital Programme of 2006—-2012 coming close togotifly invested. This also suggests a
withdrawal of equity funding from the smaller-desadd of the market, which typically, and

inevitably, means a withdrawal from seed and siprtinancing (Reid, 1998).

Table 1.1. Summary Statistics of Investment in Irelnd 2008—-2016
2008 2009 2010 2011 2012 2013 2014 2015 2016

Funds 243 288.1 310.2 2744 2689 2849 400.7 522.1 888.1
(€m;

Total 93 139 156 159 189 161 142 165 221
Firms

Seed 21% 25% 17% 38% 20% 18% 17% 8% 8%
Fundinc

Source: IVCA Venture Pulse (2008 - 2016)

Investment is mostly concentrated in the ICT se(fggure 1.3) which has received a
relatively stable share of the pool of annual itwesnt - 56% in 2006 to 64% in 2015. The
life sciences sector has taken a growing sharedant years, increasing from 6% of funds
raised in 2006 to 27% in 2015. This reflects &fmewing sector in Ireland. Overall, equity
investment is mainly focused on technology-basetiose which, overall, account for over

90% of the funds raised annually (IVCA, 2007-2016).

Figure 1-3. Investment in Ireland by Sector

2006 2008 2010 2012 2015
mICT m Lifesciences W Electronics/Semiconductors m Other

Source IVCA Venture Pulse (various years)
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Finally, OECD figures show that Ireland is rankemhty in terms of venture
investment within Europe. In Figure 1.4 data shtived, although below levels in the U.S.,
Ireland had one of the highest proportions of ventcapital investment in 2012 among

European countries, exceed only by Hungary (0.07%).

Figure 1-4. Venture Capital as a Percentage of GDBy Stage
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Source: OECD, Entrepreneurship at a Glance 2013
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1.3 Contributions and Form of Thesis

This thesis consists of eight chapters. Followtmg introduction, Chapters 2 and 3
present the theoretical and empirical framework f@gldwork methods. Next, Chapters 4 to

7 detail and analyse the data. Finally, Chapwor&ludes. We now outline each in turn.

1.3.1Theory and Evidence

Chapter 2 develops a framework within which the entreprersuiinancing of
technology-based firms can be explored. Interdis@ry in nature, discussion begins with
the consideration of leading capital structure tiesp from the irrelevance propositions of
Modigliani and Miller (1958, 1963) through to trad# (see Baxter, 1967; Kraus and
Litzenberger, 1973), pecking order (see Myers, 198ders and Majluf, 1984) and agency
(Jensen and Meckling, 1976) theories. There i®mphasis on the latter. Specifically,
particular attention is paid to the role of sigmgl (Spence, 1973) and screening pre-
investment, along with monitoring and contractuakirnisms post-investment, in mitigating
agency issues.

Organisational lifecycle theory (see Penrose, 1858yns, 1967; Greiner, 1972) and
the financial lifecycle (see Roberts, 1991; Bergad Udell, 1998) are also considered.
Because capital structure theories largely negtecontrol for the lifecycle aspect of a firm’s
financing decisions, this provides a framework witivhich to examine financing over time.
This is particularly important not only in the dgsiof survey instrumentation (Chapter 3) but
is also influential in exploring how financing patts evolve over stages in the firm’s
development (Chapter 4) and in guiding empiricaalgsis of the extent to which the
determinants of and relationship between sourceguaity vary over the lifecycle (Chapter 6).

We then come to equity financing. The principablgis to provide an overview of

relevant aspects and research pertaining to edoitysing on two main elements. The first
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entails consideration of the evidence on the p@kdéterminants of equity finance, based on
both supply- (i.e. criteria employed by investarselection and due diligence) and demand-
side (i.e. signals used by entrepreneurs in atiegugb obtain equity) research. These
subsequently inform hypothesis development in Graph and 6. The second part of this
Section explores the impact of equity on the funfieth and entrepreneur, beyond the
provision of financial resources. Specificallysalission focuses on the role of equity investors
in enhancing funded firm performance and in inflciag entrepreneurial exit strategies. This
association is examined empirically in Chapter 7.
In summary, Chapter 2 contributes to this studyfilstly developing a theoretical

framework within which the financing of technolobggsed firms may be examined and
secondly by collating evidence pertaining to eqfiitancing, which forms the basis for data

analysis (Chapters 4, 5, 6 and 7).

1.3.2Fieldwork

Chapter 3 details the fieldwork activities for this studfhe main body describes the
process involved in data collection (Section 3. ®)e starting point is composition of a sample
(Subsection 3.2.1). The target population are neldygy-based firms, operating within
specified NACE Rev. 2 codes. This is further diest into two groups — equity and non-
equity financed. The sampling procedure behindh éadetailed. In total a sample frame of
685 technology-based firms was compiled, compode818 equity and 372 non-equity
financed firms. For data collection, two structliseirvey instruments were developed, one for
equity financed firms and a condensed version @or-@quity (Subsection 3.2.2). Questions
were designed to extract information on the chargtics of the firm and entrepreneur,
sources of financing used retrospectively ovedifeeycle, innovation, performance and exit.

Instrumentation for equity financed firms contaireed additional section devoted to equity.
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With the instrumentation designed, attention tunoeithie next task — the data gathering process
(Subsection 3.2.3). After careful piloting, thefrear travelled throughout Ireland to meet and
conduct face-to-face interviews with the founderai3eof 153 equity financed firms (response
rate 49%). For non-equity firms, a self-administecondensed version was disseminated
online (postal/telephone version upon request)total of 141 firms completed the survey
(response rate 38%). Overall, from the sample éraf685, a total of 294 firms participated
(response rate 43%). Primary-source data is soqguieed with secondary data. Two main
resources were used, FAME and the patent databeaels,of which are described herein
(Section 3.3).

The unique design of the sample, survey instruntiemtand method of data collection
are the key contributions arising from fieldworkThe sample frame is comprehensive,
including firms operating in technology-based maictiring and knowledge-intensive service
sectors. The unique instrumentation designed dta dollection, and resultant novel data, is
also a major contribution. Finally, the interaetimature of data collection (face-to-face
interviews with entrepreneurs from equity finandieehs) not only allowed the author to gain
a unique perspective and insight into the entrearés experiences of equity financing but

also provided access to unique and one-of-a-kimdgry-source micro-micro data.

1.3.3Descriptive Analysis

Chapter 4 personifies technology-based firms and their ehgiructure. An in-depth
profile of equity investment is also provided. &ission begins with a detailed description of
the general characteristics of the technology-bé&ised in the sample, including an in-depth
sectoral, geographical, age and size profile. dwofig this, and inspired by the financial
lifecycle paradigm (see Roberts, 1991; Berger addlllJ1998), a depiction of the financing

patterns of technology-based firms over distinagss is provided. Next, attention turns to
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building a profile of those factors that distinduisquity from non-equity financed firms.
Attributes explored include human capital, markeest, competitive environment, intangible
assets, incubation, innovation and financing peefee. These feed into Chapters 5 and 6
which aim to identify determinants of equity andises of equity respectively.

Finally, novel evidence characterising equity ficiag is presented. The first part of
the discussion is focused on characteristics oitggquwestment, including the application for
equity, spatial proximity, co-investment, stagirfgapital infusions, security selection, board
representation and monitoring. The second pasents a unique account of the entrepreneur’s
perspectives on equity financing. Issues pertgirtm considerations in pursuing equity
funding, risk sharing, perceptions of non-finanei@lue added by equity investors, along with
opinions on and attitudes towards equity investoedetailed. Taken together, this sheds light
on the nuances of equity finance from the entregaurea perspective.

Chapter 4 offers three important contributionsstinew primary-source data is used
to provide a detailed and unique characterisatidmnish technology-based firms. Second, a
novel profile of the financing patterns of techrplebased firms over four distinct stages in
the lifecycle is provided. Finally, a comprehemrsand original profile of the type of equity
investors active in the financing of Irish techrgptebased firms, along with nuances of equity

investment and entrepreneurial attitudes towartisreal equity financing is presented.

1.3.4Quantitative Analysis

The empirical results of this study are presentest three chapters. This begins with
Chapter 5 which presents an empirical examination of thesieinants of equity. The
analysis examines the influence of a multifacessbement of factors (market/product, human
capital, innovation, etc.) on the probability oétiechnology-based firm being equity financed.

As such, this can serve to augment our grasp trfamnfluencing equity funding, which may,
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in turn, be exploited in cultivating and supportentrepreneurs’ access to equity. Moreover,
the empirical model is used to compute a correctemm to correct for selectivity bias
(Heckman, 1976, 1979) in analysis (Chapters 6 anahére estimations are based solely on
equity financed firms. The novelties of Chaptdie5n three directions: First, using a broad
definition of equity finance (encompassing angehture capital and government-sponsored
funding) analysis provides greater insight into determinants of equity. Second, analysis
investigates the impact of a diverse range of factivtom incubation, market, product, and
innovation to human capital, along with financirjated aspects as signals for equity
financing. Third, the sample spans Irish technolbgged manufacturing and knowledge-
intensive service sectors, building on existingtaespecific studies (Hogan and Hutson,
2005a; Mac an Bhaird and Lynn, 2018).

There is an increasing recognition among pracgtisnand academics that equity
financing is far from being a homogenous group,(Bedtazziet al, 2008; Knockaerét al.,
2010; Bertonket al, 2013). Within this contex€hapter 6, extending on analysis undertaken
in its predecessor, focuses on assessing whethdetarminants of equity differ by source and
stage in the firm’s lifecycle. Additionally, econetnic models examine the relationship
between the sources, specifically the extent talwthey complement or substitute each other
over stages of the lifecycle. Essentially, drdlidlown into thewhd and the Wwhen of equity
funding, this Chapter undertakes a more micro-maralysis of the determinants of equity.
The novelties lie in three directions: First, nitangles the determinants of equity tested in
Chapter 5 by examining their impact across the cgsuof equity. Second, the analysis is
unique in that multivariate probit (MVP) models astimated for distinct stages in the
lifecycle, illustrating how the determinants diffapt only by source but also over time.
Finally, by investigating whether the sources camnpnt or substitute each other over the

lifecycle we provide original evidence of the extemwhich the determinants of equity differ
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given the relationship between the sources. Ndystihat we are aware of, has undertaken
such a detailed analysis.

In Chapter 7, the focus is on the impact of equity on the fuhfien. First, analysis
explores whether equity enhances funded firm pevémce, measured through innovation,
growth and survival. We also investigate whether éffect differs according to source.
Existing research is largely segmented, with thet waajority of evidence based on venture
capitalists (see Engel and Keilbach, 2007; Berétbral, 2010). The first contribution of this
Chapter is to provide unique evidence on the impa&quity on performance, beyond the
influence of venture capital. To the best of onokledge, we are the first to undertake such
an empirical analysis that incorporates these tboegces. Second, analysis considers how
equity influences entrepreneurial exit intention&n entrepreneurial exit is defined as the
process through which the founder of a businesgekedhat business, thereby removing
themselves, in varying degrees, from the primamership and decision-making structure of
their business (DeTienne, 2010). Although theres Hl&@en an increased interest in
entrepreneurial exit (see Wennberg and DeTienng4;2DeTienneet al, 2015; Leroyet al.,
2015), a noticeable limitation is the conceptuaiisaof the exit decision as revolving around
the entrepreneur (Mason and Botelho, 2016). Wetakle a novel empirical examination of
the factors that affect entrepreneurial exit intamg, taking into account equity financing. This
brings us to the second contribution — not onlywdo provide new evidence regarding the
impact of equity investors on entrepreneurial @xiéntions but, by taking into consideration
the source(s) of equity obtained, we also providigue evidence regarding how this impact

differs by investor type. Evidence of this kindedmot currently exit.
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1.3.5Conclusion

Lastly, Chapter 8 provides a synthesis of the key research findargs assesses the
contributions of this research to the existing étare, along with areas and directions for future
research. It draws together the observations ftleenwork as a whole and indicates, as
appropriate, strategies or courses of action whiely support and enhance access to and use
of equity financing. The discussion also outliseggestions as to how policy makers can

support technology-based firms seeking entrepreésidurancing.

1.4 General Conclusions

It is generally accepted that a dynamic technologsed sector is pivotal to enhancing
entrepreneurship and innovation, leading to econgmwth and the creation of new jobs (see
Northet al, 2013; Eurostat, 2016a). One of the key cha#lerfgr technology-based firms is,
however, access to resources and competencesi¢ekid and Mason, 2008; Colomkb
al., 2014). Equity financing is considered to beriwst appropriate source of external finance
for these firms (see Gompers and Lerner, 2001; femed Sapio, 2012). In short, equity
investors have the ability to effectively deal withformation issues associated with
entrepreneurial financing, selecting firms with tigrowth potential and providing much-
needed financial and non-financial resources (ssa#Band Silverman, 2004; Colombo and
Grilli, 2010).

The main themes of this thesis have now been sk@ict\fter compiling a detailed
profile of Irish technology-based firms and theiraihcing patterns, including equity finance,
guantitative analysis explores: (1) the determismahiequity financing; (2) the extent to which
these determinants differ when examined accordirgptirce of equity, stage of the lifecycle,
and given the relationship between the sources(@nthe role of equity in impacting funded

firm performance and entrepreneurial exit intergionThese issues are explored primarily
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within a principal-agent (Jensen and Meckling, )9fr@mework, while also relying on the
concept of the financial lifecycle (Berger and Ud&R98). The testing of these aspects
requires collecting data ‘in the field’ using appriately designed instruments. The resultant
novel data gathered is a key contribution. In ganehe thesis provides an in-depth and
thorough treatment of issues pertaining to thetgdunancing of technology-based firms. To
the best of our knowledge, this study is the finsdn Irish, and indeed international, context to
empirically compare the determinants and impaceafity financing across angel, venture
capital and government-sponsored equity. Attermiow turns to the substantive work, which

involves taking these themes and developing antberg them.
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CHAPTER 2 : LITERATURE
REVIEW



2.1 Introduction

This Chapter presents the theoretical and empibeakground for this thesis, the
principal goal of which is to explore the financiofj technology-based firms. The initial
sections focus on the underlying theoretical litene, setting the scene for the study.
Specifically, Section 2.2. explores capital stroettheory, with a particular emphasis on
agency theory (Jensen and Meckling, 1976), whileti®e 2.3 considers organisational
lifecycle theory (see Penrose, 1952; Downs, 196d)tae associated financial lifecycle (see
Roberts, 1991; Berger and Udell, 1998). Thereafittention turns to equity financing,
focusing in particular on the factors that detemnivhether a firm is equity financed and the
impact of equity finance in terms of funded firnrjoemance and entrepreneurial exit (Section
2.4). Overall, this Chapter forms the base foadatlection (Chapter 3) while also providing
a foundation for data analysis (Chapters 4, 5,67@n

Discussion begins with an examination of the legdimeories of capital structure,
setting the scene by considering the factors thaantially affect the choice between debt and
equity finance. Although there is no universalattyeof capital structure (and no reason to
expect one), there are useful conditional thedhBgers, 2003). Weaving the fabric of modern
corporate finance is the perfect market theoreMadigliani and Miller (1958, 1963), stating
that, except for specifically identified costs mperfections, the firm’s financing choice does
not impact firm value. Their work subsequently teda vast literature focused on releasing
the restrictive assumptions made and three thecaie® to dominate. Briefly, under trade-off
theory (see Miller, 1977; DeAngelo and Masulis, @98irms choose target debt ratios by
trading off the tax benefits of debt against thetsmf bankruptcy (or financial distress).
According to the pecking order hypothesis (see lgly£984; Myers and Majluf, 1984) capital
structure adapts to mitigate problems created pmasetric information such that a financing

hierarchy emerges, where internal finance is prefetio external and, if external are necessary,
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debt is preferential to equity funding. Finallygeacy theory (Jensen and Meckling, 1976)
recognises the role of agency costs. Considereaatplarly relevant for investigation of equity
finance (Arthurs and Busenitz, 2003), agency théay provided a framework for research in
this area for decades (see Sahlman, 1990; Fie5, 28it et al., 1998; Van Osnabrugge, 2000;
Hsuet al, 2014) and is thus the primary focus herein. Bspects draw particular attention —
adverse selection, which emerges prior to sigrtiegcbntract; and moral hazard, which arises
because of opportunism post contracting (Jenserieruttling, 1976). In particular, we are
interested in the mechanisms the equity marketdeagloped in mitigating the effects of
agency problems (Gompers and Lerner, 2001).

Whilst these theories offer valuable insight inapital structure, they largely ignore
the issue of how financing choices vary over th@'s lifecycle. To fill this gap, Section 2.3
considers organisational lifecycle theory and timarfcial lifecycle paradigm. Numerous
organisational theorists have proposed models waitdmpt to categorise the lifecycle of
organisations (see Penrose, 1952; Downs, 1967;cGiluand Lewis, 1983; Hankst al,
1990). While they vary as to the number of stages specific lifecycle characteristics, most
agree on the basic concept that organisationsare (Miller and Friesen, 1984), grow and
develop (Downs, 1967), and renew themselves ongmodecline (see Quinn and Cameron,
1983; Mintzberg, 1984). Subsequently, researcygrsoached the issue of how lifecycle stage
impacts capital structure. The financial lifecypl@radigm emerged, outlining how financial
needs and options change as the business growsireac@xperience, and becomes less
informationally opaque (see Roberts, 1991; Berget ddell, 1998). Both concepts are
discussed herein. The lifecycle provides a basemly for survey design (Chapter 3) but also
a framework for understanding the financing pateshtechnology-based firms in Chapter 4
and empirical investigation of the determinantsdidferent sources of equity financing in

Chapter 6.
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Moving on, attention turns to equity finance (Sect2.4). The discussion begins with
an exploration of the potential determinants ofigg(Subsection 2.4.1). To this end, two
strands of literature are considered. The firsug@s on supply-side research relating to equity
investor screening, specifically the criteria enyeld during the selection and due diligence
process (see MacMillaet al, 1985; Muzykeet al, 1996; Van Osnabrugge, 2000; Fraeke
al., 2006; Petty and Gruber, 2011). The second isi¢hneand-side perspective. Although not
as extensive as work focused on the supply-sidenilRasen and Sgrheim, 2012), researchers
have identified a variety of signals used by emapurs in their attempt to obtain external
equity financing. Early studies by Leland and Rili877) and Ross (1977) concentrated on
how the firm’s financing decisions constitute ansilgto external investors. Subsequent work
established the signalling role of human, intelietand social capital (see Prasadl., 2000;
Higgins and Gulati, 2006; Zhaet al, 2016). These studies are considered hereinawibw
to ascertaining those attributes of the firm andegmeneur that act as signals to external equity
investors. Overall, the aim is to identify the grtial determinants of equity financing. These
will, in turn, inform the design of survey instrumation (Chapter 3) and subsequent
hypotheses development and data analysis (Chdpterd 6). Following this, attention turns
to consideration of the impact of equity financ{Sgibsection 2.4.2). Equity investors not only
provide financial resources, but also assistan@nhance the development and performance
of portfolio firms (see Lerner, 1995; Gompers aratrier, 2001; De Clercet al, 2006) and
the proposition that equity investors are ablentreéase firm value beyond the provision of
financial resources has gained considerable suppdine related literature (see Gorman and
Sahlman, 1989; Sahlman, 1990; Baum and Silverm@f4;2Croceet al, 2013). The
expectation of a positive impact on funded firmfpenance originates in the idea that equity
investors are active financial intermediaries whovgde not only finance, but additional

services of value to entrepreneurs who are oftemigogically competent but commercially
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inexperienced (see Keuschnigg, 2004; Peneder, 20d0)ost general terms, equity investors
specialise in the skills of screening, contractmgnitoring and coaching, while also offering
access to valuable resources which, ultimatelyeseto enhance the performance of their
portfolio firms (see MacMillaret al, 1987; Baum and Silverman, 2004; Alperovych and
Hubner, 2013). The related research mostly prevelddence that equity financed firms
outperform non-equity financed (see Peneder, 2B&&oniet al, 2011; Croceet al, 2013;
Croceet al, 2018a). These studies are considered heremawitew to gaining an insight into
the ways in which equity financing impacts fundednf performance. The issue of
entrepreneurial exit is also discussed. Althoughktady, to the best of the author’s knowledge,
considers the impact of equity on entrepreneurkd, eesearch on entrepreneurial exit is
outlined with a view to providing a background &mnpirical analysis. Overall, the aim of the
discussion is to gain an understanding of how gduiincing can impact on funded firms,
which will subsequently inform hypotheses developtraad empirical analysis in Chapter 7.
Finally, Section 2.5 concludes by summarising theoties, concepts and evidence
considered in the main body. As a group, these sections consider pertinent issues that

arise in the equity financing of ventures.
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2.2 The Entrepreneurial Choice Between Debt and Equitfinance

The purpose of this Section is to outline the tb&oal background for the examination
of entrepreneurial financing decisions. Discussientres on four main theories, namely: (1)
Modigliani and Miller's (1958, 1963) theory of cé#gii structure irrelevance; (2) trade-off
theory, under which firms balance the tax advardgagfedebt against the costs of financing
distress; (4) pecking order theory, in which finagadecisions follow a preferential hierarchy;
and (5) agency theory, in which agency costs dmancing decisions. Beginning with a brief
consideration of early theories of capital struet(®ubsection 2.2.1), the chief focus is on
agency theory (Subsection 2.2.1), which providesntain theoretical underpinning for this

thesis.

2.2.1Early Theories of Capital Structure

The capital structure literature finds its foundatin the famous Modigliani and Miller
theorem. Briefly, in their original propositionfagfaco Modigliani and Merton Miller (1958)
hypothesised that, in a perfect and complete madating, firm value is determined by the
profitability and riskiness of real assets, notdapital structure. Accordingly, the theorem
basically proposes that, in an ideal world withiaxes or information problems, the way a firm
is financed does not matter. This proposition, éasv, rests on a set of very specific
assumptions, namely: an efficient market lackingesa bankruptcy costs and asymmetric
information. The assumption of perfect marketsagicularly essential in this reasoning as it
establishes the conditions necessary for effeatilbggrage — in frictionless capital markets, any
financial innovation would quickly extinguish deti@a from the predicted equilibrium

(Myers, 2001). Five years later, recognising thsuaption as unrealistic, Modigliani and

5 ‘Perfect’ requires that capital markets are ndy @ompetitive and frictionless but also completehiat the risk
characteristics of every security issued by then ftan be matched in capital markets by purchasmother
existing security or portfolio, or by undertakinglgnamic trading strategy (Myers, 2003).
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Miller (1963) amended their proposition with th&raduction of taxes. Within the tax system,
interest payments on debt are allowable againgtocate tax whilst, in comparison, dividend
payments are nét.Essentially, the tax system provides a shieldraliyethose firms with debt
financing face a lower corporate tax bill compatedsimilar equity financed firmseteris
paribus

This theorem is considered a highly unrealisticppsition which does not describe
reality very well (Hart, 2001). To illustrate, thelatively low use of debt observed in practice
suggests that other factors impinge on capitatsira (see Rajan and Zingales, 1995; Myers,
2001). If Modigliani and Miller (1958, 1963) werengirically accurate, we might expect
firm’s capital structure to consist of no debt arge amounts of debt, or debt-equity ratios to
be random (Hart, 2001). Nonetheless, the work ofligliani and Millers (1958, 1963) was
ground-breaking at the time and paved the waylferrative capital structure theories, which
were, for all intents and purposes, produced bywsdmg on elements missing from the
irrelevance theorem (Hart, 2001). As Merton Mi([£889, page 7) observed. showing what
doesn’t matter can also show, by implication, wtaés” The most notable propositions
emanating from their work are: the trade-off the(@ge Baxter, 1967; DeAngelo and Masulis,
1980); the pecking order hypothesis (see Myers41BBers and Majluf, 1984); and agency

theory (Jensen and Meckling, 1976). Each of tlaesaow considered in turn.

7 Although Modigliani and Miller (1963) recognisetktpotential value of interest tax shields, theyigd taxes
paid by investors (i.e. only the corporate intetastshield matters for financing decisions).

40



Trade-off Theory

Trade-off theory introduces an offsetting cost ebdinto Modigliani and Miller's
(1963) theorem such that there arises a tradeadtifie firm’s financing decisions: the firm
regards the debt-equity decision as a trade-offiden the interest tax shields debt brings and
the costs of financial distress (Frank and Goya0 7). This theory is essentially based on the
notion that firms balance the marginal benefitsrfrasing lower cost debt instead of equity
against the marginal cost of greater debt, whigblires bankruptcy and possible agency costs
(Bartholdyet al, 2014). Baxter (1967) was one of the first togmse the notion of capital
structure based on bankruptcy costs, referred tbrisk of ruini’ (page 395). The risks
associated with excessive leverage increase thetoapital such that, once the tolerable level
of debt has been passed, the rate of interesbegiin to rise, increasing the cost of capital and,
by extension, risk of ruin. Essentially, whenaake on debt is minimal, the tax effect is likely
to dominate but, as leverage increases, the rismruptcy becomes more significant, raising
the cost of capital (Baxter, 1967). A more sopbaged model was introduced by Kraus and
Litzenberger (1973), who describe the theory asragtieverage reflecting a trade-off between
the tax benefits of debt and deadweight costs okiugtcy. Other early work is presented by
Miller (1977), Scott (1977) and Kim (1978). A dyni& approach to the original static trade-
off theory was subsequently proposed to allow lier possibility that firms adjust their level
of debt towards a target debt ratio (see LearyRwigerts, 2005; Frank and Goyal, 2007).

Inherent in trade-off models is a predicted inverskationship between intangible
assets and financial leverage (Myers, 1993), shah we would expect firms with more
tangible assets to have higher debt ratios thasethoth greater dependence on intangibles.
Additionally, the theory predicts that more prodfita firms, possessing a larger debt-serving
capacity and greater levels of taxable income telghwill have a higher debt ratio (Niu,

2008). This is not always the case and the masipetling evidence against the theory has
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been the inverse correlation found between prdfitgland leverage (Myers, 2001). Fama and
French (1998, 2002), initially showing that debt shields do not contribute to a firm’s market
value, later reported that more profitable firmgdnbess book and market leverage. Rajan and
Zingales (1995) and Barclagt al (1995) also report findings of highly profitablems
operating at low debt ratios. Furthermore, studiethe applicability of the theory to small
and medium-sized enterprises by Michaatasal (1999), Jordaret al (1998) and Lépez-
Gracia and Sogorb-Mir (2008) report a negativeti@iahip between debt and profitability.
Overall, it appears that the simple tax story sdimple (Hart, 2001) and, although tax
incentives may influence capital structure, they rat the priority or of first-order importance
(Graham, 2003). The theory may, as explained bgris1y1993, page 84), be considerad “
weak guide to average behaviburOne conclusion is that bankruptcy costs alorestao
limited to offset the value of tax shields andséfiere, factors such as information asymmetries
and agency costs must be introduced to enhancenai@rstanding of capital structure @u
al, 2005). As such, researchers began to focus atienative departure from Modigliani and
Miller's (1958, 1963) theorem, introducing inforntat and agency problems (see Jensen and

Meckling, 1976; Myers, 1984; Myers and Majluf, 1984

Pecking Order Hypothesis

The original Modigliani and Miller (1958, 1963) tvem assumed homogenous (i.e.
symmetric) information. Focusing on the presenicenperfect informatiof, Myers (1984)
and Myers and Majluf (1984) proposed the peckirephypothesis under which information
asymmetry in the market for entrepreneurial finamiggyers a hierarchical order of financing

preferences such that internal funds will be pegigal to external; should external finance be

8 Myers (1984) and Myers and Majluf (1984) assuna fimancial markets are perfect except for thesgnee of
asymmetric information.
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necessary, the firm will first seek debt, only isguequity as a last resdrtAs the need for
external financing increases, the firm will simpiprk down the pecking order, from safe to
riskier debt until debt capacity is reached, atclhpoint it will issue equity (Myers, 2003).
Should internally generated cashflow exceed capitastment, the firm will work back up
the pecking order, with excess funds used to payndtebt rather than repurchase/retire equity
(Myers, 2003).

The proposition holds that costs associated witbrimation asymmetries impact
financing decisions. Insiders are assumed to kti@wvtrue value of the firm's assets and
growth potential, while outsiders can only guesensgquently, if the firm seeks equity,
outsiders must ask why they are doing so — typicallervalued firms are happy to sell equity,
whereas undervalued firms are not (Frank and G@@dly). Thus any new equity issue will
be viewed negatively by outsiders, who assumefittmas will only sell stock if they believe it
is overvalued by the mark&. According to Myers (1984, page 585)oti will refuse to buy
equity unless the firm has already exhausted iebtdcapacity” — that is, unless the firm has
issued as much debt already that it would face tambigl additional costs in issuing mdre
Given that it is difficult for outsiders to fullysaertain the value of the firm due to incomplete
information (Denis, 2004), if debt is an alternatiattempts to sell shares will reveal that these
are not a good buy (Myers, 2003). Thus, debte$gpred to equity as it is less susceptible to
undervaluation and, in equilibrium, only debt viaé issued (Myers, 2003). Announcement of

a stock issue will immediately drive stock pricemio and this price drop will be greater the

9 Under this hypothesis dividends are assumed tetioky’ such that dividend cuts will not be useslasource
of capital and changes in cash requirements arsaaded up in short-run dividend changes.

10 Myers and Majluf (1984) derive an equilibrium irhieh firms can issue shares but only at a markedado
price. Consequently, share price falls becausefofmation asymmetry inferred by the decisiongsuie equity,
not because investors’ demand for equity is inelast
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more pronounced information asymmetries are (My2883)*! The firm’s debt ratio therefore
reflects its cumulative requirement for externabficing (Myers and Majluf, 1984).

Though the theoretical reasoning behind the pec&ndgr appears logical, empirical
examination has produced contradictory results.il&\#ome find support for the original, or
a less restrictive, proposition (see Shyam-Sundérmdeyers, 1999; Fama and French, 2002;
Bartholdyet al, 2015), others report little evidence (see Fran#d Goyal, 2003; Fama and
French, 2005; Leary and Roberts, 2010). Some adedhat small and medium sized firms,
due to their nature, naturally follow a peckingar¢see Cosh and Hughes, 1994; Lopez-Gracia
and Sogorb-Mira, 2008). According to Frank and &¢2003) the theory is a poor descriptor
of financing behaviour. The authors tested Shyamd8r and Myer’'s (1999) time-series
specification and found that small, high-growthm& do not behave according to the theory,
with net equity issues tracking the financing défigite closely while net debt does riét.

Congruently, others demonstrate support for a looséess restricted, interpretation.
Bartholdyet al (2015) find that Portuguese firms generally mé&een lower to higher cost
debt when external finance is required, althougly ttho not tend to exhaust one type before
moving on to the next. Others argue that firmsraigeunder a somewhat constrained pecking
order and simply do not consider raising exteraiity finance (see Holmes and Kent, 1991;
Howorth, 2001). Brierley (2001) posits a reversiahe order for technology-based firms. If
equity providers possess superior information mate respects than banks and entrepreneurs
— for example, entrepreneurs may have better krdgelef project-specific aspects such as the
feasibility of the technology, but equity investaray have greater comprehension of the

project’'s marketability and operational implemeiaiat— then equity may be preferential.

1 The price drop also depends on the value of grapffortunities versus assets in place. Accordinglyers
andMajluf (1984), growth firms are more credible issiand so the impact of stock announcement is less@vyers,
2003).

2 However, Frank and Goyal (2003) do note that thegcification worked reasonably well for largerfir, who
provide the greatest support for the pecking order.
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Hogan and Hutson (2005a) proposed a modified pgarder whereby firms with specific
characteristics (technology-based firms with pagritigh growth potential and risk) prefer
internal equity, followed by external equity, andally debt. Analogously, Frank and Goyal
(2003) and Fama and French (2005) argue that shiglfi;growth firms are more sensitive to
information asymmetry problems. These firms, tfaees rely on equity rather than debt when
they require external financing (Devetsal., 2012) as a reflection of financial constrairiher
than in contradiction to the pecking order hiergr¢@hang and Song, 2013). Overall, it
appears that the proficiency of the pecking orggothesis depends on whether one interprets

the proposition in a strict or liberal manner (lyeand Roberts, 2010).

2.2.2Agency Theory

Theories considered thus far assumed that theestteof firm insiders and shareholders
are perfectly aligned, and that financing decisiares in the shareholders’ interests. Jensen
and Meckling (1976), however, argued that this egdion is implausible in theory and
impossible in practice as the separation of owngrahd control gives rise to an agency
relationship with associated agency costs. Inrjal-agent relationship, one party (i.e. the
agent) acts on behalf of another (i.e. the pringipAgency problems arise because, if both
parties are utility maximisersitere is a possibility that the agent will not alygaconduct
business in a way that is consistent with the lgstrests of the principals(Jensen and
Meckling, 1976, page 308). In short, under an agawrlationship: one party (principal)
delegates to another (agent); the goals of thecipah conflict with those of the agent; and

informational asymmetries result in difficultieg the principal to fully monitor the agent (see
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Jensen and Meckling, 1976; Eisenhardt, 1989). rifisdlg, corporate managers, as agents for
shareholders (principals), will act in their ownerests and seek private benefits.

Jensen and Meckling (1976) developed a trade-dffiden debt and equity finance.
With equity, conflicts of interest and agency cdstéween the firm and shareholders can be
analysed by comparing the behaviour of an owneraganwhen he owns 100% of the residual
claim on the firm with his behaviour when he selpiity. If the firm is completely held by
the owner-manager, s/he will make operating degssighich maximise their utility; if they
sell equity (decreasing ownership stake), agensysawill arise from the divergence between
interests of the owner-manager and those of shiglefso These agency costs develop because
the owner-manager will now only bear a fractiontloé costs of non-pecuniary benefits
incurred in maximising his utility. Therefore, tlb@ner-manager has an incentive to act in
their own interest, rather than in those of shddsgrs. Inefficiencies in owner-manager
behaviour are reduced the larger the fraction efrtbquity ownership (Harris and Raviv,
1991). As the owner-manager’s equity share isgedurather than endeavouring to maximise
firm value, they may tend to appropriate larger ams of corporate resources in the form of
perks whose costs are borne at least partiallytigre (Hart, 2001). According to Jensen and
Meckling (1976), inconsistencies in the agent’'sav@bur can be controlled through debt.

Agency costs of debt arise because of the natutieeofontract, which gives holders
the incentive to invest sub-optimally (Harris anavir, 1991). Briefly, once debt providers
advance capital, the owner-manager has a stroegtine to engage in risky activities which
have the potential for high payoffs if successéwgn if they have a low probability of success)
(Jensen and Meckling, 1976). Owner-managers temmuiefer high-risk projects, in conflict

with creditor preferences (Graham and Harvey, 208tt¢mpting to capture returns above

B These can include higher-than-market salariesjyigtes, job security and, in extreme cases, taagture of
assets or cashflow although there can also be sounApary private benefits such as reputation omptrsonal
satisfaction of running a corporate empire (My2693).
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those necessary for debt repayments but, at the 8ara, with limited liability where returns
are insufficient to fully pay debtholders. Thisksown as the asset substitution problem
(Leland, 1998). If it succeeds, the owner-manag@tures most of the gains; if it fails, they
default and debt holders bear most of the cost#ks As such, firms are unlikely to be
financed entirely by debt because of the effestwould have on owner-manager’s behaviour.
Instead, the optimal debt-equity ratio is deterrdiaethe point where the marginal benefit of
keeping the owner-manager from taking perks isebffyy the marginal cost of causing risk
behaviour.

Within this principal-agent relationship, two prebis arise — adverse selection and
moral hazard. Arrow (1984) equates these with dndéhformation and hidden action,
respectively; Stiglitz (2000) describes them adfenms concerning information about quality
and about intent. In short, adverse selectionigsphat one party is not fully aware of the
characteristics of the other; with moral hazarde @nconcerned with the other’s behaviour or
intentions (Elitzur and Gavious, 2001). Thus, adeeelection arises when an agent possesses
more information than the principal; moral hazaidess when actions undertaken by the agent
are unobservable and have a differential valueht @gent as compared to the principal
(Darrough and Stoughton, 1988).

In the context of entrepreneurial financing, adeesslection refers to the difficulty
external investors experience in evaluating paaémvestees (i.e. when confronted with a pool
of investment opportunities, equity investors candistinguish between a good and bad
prospect (Hyytinen and Vaananen, 2006)). In attemgo obtain funding, the entrepreneur
may manipulate the information they provide to ptitd investors (Cable and Shane, 1997)

who, given incomplete information, are unable tiyfuerify such claims (Van Osnabrugge,

1 In some circumstances, the two problems can beplesnentary — adverse selection can translate imiam
hazard, as shown by Diamond (1989) and PeterseRajad (1995).
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2000). For example, the entrepreneur might alltmléhaving greater knowledge of a
technology than is the case (Arthurs and Busegi®3). This may ultimately result in
worsening the pool of firms that demand externadiice (Stiglitz and Weiss, 1981).

Moral hazard arises after the investment has besterand describes situations where
parties act in their own self-interest, regardtefste effect their actions have on others (Elitzur
and Gavious, 2003). Because the agent’s incetttieaximise effort is an increasing function
of their residual claim in the venture (Cumming awthan, 2013), once they have obtained
finance from the principal, they may have a tenglemicincentive to misallocate funds by
spending on activities that benefit themselves rmit necessarily the firm (Denis, 2004).
Specifically, they might use the funds for actestiother than the indicated purpose or take
actions that endanger repayment (Hyytinen and f&m&006). When all possible outcomes
cannot be foreseen, and effort of the agent cammaiscertained with complete confidence, it
can be difficult to write contracts governing tiwaicing of the firm (Hart and Moore, 1998).

It should be noted at this juncture, given the foolithis thesis, that agency problems
tend to be particularly severe for technology-bdsets (Gompers and Lerner, 2001). Briefly,
because such projects are difficult to evaluate emdbody new proprietary knowledge,
entrepreneurs possess superior understanding (@arpeind Petersen, 2002a) and
informational issues tend to be particularly germéiRevest and Sapio, 2012). First, potential
investors may find it difficult to assess availabiéormation simply because they lack the
necessary technological background (Knockagral, 2010) and are thus unable to fully
appraise the technology or understand commercpalgations of strategic choices (Knockaert
et al, 2006). Second, reducing informational opaci#&fuller disclosure is not always feasible
due to concerns regarding imitation of ideas/intiovs (Hall, 2002), with entrepreneurs
normally wanting to keep complete details of themoject confidential (Muller and

Zimmermann, 2009). Exacerbating informational éssig the fact that these projects are risky.
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Returns to investment are skewed and highly uniceiitapart because technological projects
are precarious and have a low probability of succg3arpenter and Petersen, 2002a).
Furthermore, these sectors are typically charaedriby fierce competition and short
technology lifecycles (see Yamrgal, 2009; Lee and Kang, 2015). Additionally, becatiese
firms are usually introducing new and innovativeoqucts/processes, latent demand is
unknownex anteresulting in considerable market uncertainty (WonsSmith, 2011), which
makes it difficult to assess the marketplace (fogand Zackrisson, 2005). Essentially, not
only does one not know all the possibilities asstec with eventual outcomes but often even
the forms of that potential outcome are not evid@terr and Nanda, 2015). Thus,
informational and agency problems tend to be paeity pronounced.

Although agency problems cannot be avoided altegetthey can be alleviated
somewhat. Jensen and Meckling (1976) describeg®reral solutions — monitoring and
bonding. As such, the principal can establish aypate incentives for the agent and incur
monitoring costs to limit pursuit of sub-optimaltiaties; in concert, the agent can expend
resources (bonding costs) which demonstrate theat Will act in the best interest of the
principal (Jensen and Meckling, 1976). The equitjustry has developed various mechanisms
to overcome agency issues (Gompers and Lerner,)200deed, it is generally believed that
equity investors are best equipped to deal withniiences of technology-based investment
(Cumminget al, 2017)*®* Mechanisms through which investors attempt tagaié agency
conflicts are generally classified under the hegsliof screening, contracting and monitoring
(Kaplan and Stromberg, 2001). From the entrepremeerspective, a popular mechanism is
signalling, whereby they create signals (Spenc&3)L9%hich communicate attributes that

prompt trust in their qualifications, potential adure behaviour (Bender, 2011). Effectively,

15 Scholars generally agree that, given the highekegf information opacity, uncertainty and intaigiassets,
external equity is a more suitable source of fugdiran debt (see Cressy, 2002; Hyytinen and Pajari2003).
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they use their superior knowledge of the projeadovey, through a costly action, a signal of
quality to principals (Riley, 2001). Signallingeibry (Spence, 1973) has been widely applied
in identifying those attributes (i.e. signals) that effective in resolving the adverse selection
problem that arises for ventures seeking exteuralihg (Jairet al, 2008).

Thus, in mitigating agency problems, the principgdically employs screening and
monitoring devices while the agent engages in dliggaactivities (Connellyet al, 2011).
Specifically, in alleviating adverse selection,estors carry out screenieg anteand monitor
ex postto relieve moral hazard (Bellavitist al., 2017). Concurrently, in easing adverse
selection, an entrepreneur invests in informatitlat twill communicate (i.e. signal)

quality/ability (Amitet al, 1990). Attention now turns to consideratioritefse mechanisms.

Signalling

Attempting to capture informational aspects of nearktructure, Spence (1973)
introduced the concept of signals, demonstrating/ [0 job applicant might engage in
behaviours to reduce information asymmetries thatger the selection ability of prospective
employers. In his seminal work on signalling, Spei(1974, page 1) refers to signals as
“activities or attributes of individuals in a markehich, by design or accident, alter the beliefs
of, or convey information to, other individualsthre market Signals, then, serve to reduce
information gaps or asymmetries between two paftiesthe audience receiving the signals
and the signal sender). Briefly, potential emplsyleck information regarding the quality of
job candidates whereas job seekers possess sukmowledge of their productive capability.
High-quality candidates can distinguish themsefves low-quality prospects via the costly
signal of higher education (presumed to be a riglialgnal as lower quality prospects would

be unable to withstand the rigors of obtainingghbr education).
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The validity of a signal depends on its inhereetdrility — “it must be unprofitable for
sellers of low-quality products to imitate it. Ths, high quality sellers must have lower costs
for signalling activitie$ (Spence, 1976, page 59%¥). An effective signal possesses four
attributes: it is observable to outsiders; it régdadden information; it is reliable and hard to
mimic; and it is feasible (i.e. the benefits ob&alrirom the exchange of the signal must exceed
the signal cost)! The distinctiveness of the theory arises froneitgohasis on a signalling
equilibrium, which specifies how signal senders abdervers can distinguish between high
and low-quality actors based on an observable ki§ndBroadly, a signalling equilibrium
occurs when: participants weight the returns anstscof the signal and make optimising
decisions with respect to the signal; signal semdad receivers have beliefs about the relation
between the signal and unobserved characteristitseasignaller; and post-signal data and
experiences confirm expectatiofigBerghet al, 2014). Spence’s (1973, 1974) work triggered
a large volume of research applying the conceigfals in reducing information problems
(Bird and Smith, 2005). The concept is advantagaothat specific signals can be identified
that reduce uncertainty regarding quality and paaeim the eyes of key stakeholders (Ko and
McKelvie, 2018). The work of Connellt al (2011) offers a concise synthesis of work.

A considerable stream of research investigatesdleeof signals in financial markets,
exploring the ways in which capital providers caiesi signals of underlying quality
communicated by entrepreneurial ventures (seeelah 2008; Ozmeét al., 2013; Ahlerset
al., 2015). Specifically, because of the high lew#lsncertainty and information asymmetry

surrounding organisations, scholars have appligdafiing theory logic to advance the idea

6 The costs of credible signals are inversely relédethe quality of the signal sender (Spence, 1973

7 To maintain their effectiveness, the costs of algmust be structured in such a way that dishasigsals do
not benefit the sender (Connedlyal, 2011).

18 This signalling equilibrium is also referred toaseparating equilibrium’ (Bergt al, 2014)

91n his Nobel Prize acceptance lecture, Spence226iessed that beliefs about the relationshipvden the
signal and productivity must, in the signalling gigpuium, be confirmed by incoming data and subssqu
experience, and be accurate. In his labour maricetel, the signal is confirmed if the high-quaksnployee
performs at a level that justifies his wage.
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that signals can be used as a mechanism for ditiateng firms’ quality (Droveeet al,, 2017).
External investors tend to rely on observable dggpaor to committing funding (see Angt

al., 1990; Higgins and Gulati, 2006) because sepayadi priori, high-quality firms from those
with less potential can be difficult (Davié al, 2003). The appeal of this concept lies in the
potential of signals to provide a sorting mechanigmch helps investors to derive expectations
regarding the quality of the firm/entrepreneur (idotottet al, 2016). Thus, signals assist
entrepreneurs in alleviating informational probleasseffective signals have the potential to
partly substitute for information opacity while aldistinguishing high-quality ventures (see
Certoet al, 2001; Busenitet al, 2005).

Early work in this area focused on how capitaldtite might constitute a signal. Ross
(1977) was the first to show that financing choicesld signal inside information to investors.
In his model, managers convey private informatfaough the proportion of debt in the firm’s
capital structure. Debt constitutes a costly dignadistinguishing high-quality from low-
quality firms as successful firms with higher reues can support greater leverage than those
with lower revenues. According to this model, ohigh-quality firms can make interest
payments over the long-term, while low-quality fgmill be unable to sustain such payments.
Thus, the value of the firm increases as the lef/eéebt rises (Ross, 1977). A similar model
is provided by Bhattacharya (1979) and John andiaffis (1985) using dividend payments as
the signaf® Harris and Raviv (1985) proposed a model basembowertible debt, wherein the
immediate conversion of the debt conveys bad newlset market and is perceived as a signal

of unfavourable private informatich.

20 According to these models, taxable dividends didima quality as only higher quality firms are Vilg to
accept a smaller increase in firm value in retemaccumulating greater tax liabilities (i.e. atég dividend).
Miller and Rock (1985) provided a similar modelthin which higher quality firms must increase diidls to
distinguish themselves from lower quality altermesi. Empirically, however, evidence is weak, dreddividend
puzzle remains (Riley, 2001).

21 Ofer and Natarajan (1987) and Acharya (1988) piswide models which confirm the signalling functiof
delay of conversion.
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Leland and Pyle (1977) offer a model based oneprgneurial risk aversion. Here,
entrepreneurs seek financing for a project whasewalue and quality are known only to them
and it is the entrepreneur’s willingness to invMagheir own project that acts as the signal of
quality. Entrepreneurs are risk adverse and sbonlly invest in their own project if they
believe that the return from doing so outweighsrible If insiders are risk adverse, it is costly
to commit to holding a sizable fraction of theirrfpolios in the firm, rather than be fully
diversified. However, the marginal cost of holdimgpre shares is higher for entrepreneurs
who have lower quality firms. Hence, the valug¢haf firm increases with the share of the firm
held by the entrepreneur, whose willingness to shvacts as a positive signal of future
returns®? Additionally, Leland and Pyle (1977) show thairfs with riskier returns will have
lower debt levels. Essentially, greater levelsdebt signal firm quality as debt allows
entrepreneurs to retain a larger percentage ofyenuihe firm.

Overall, these early models demonstrate how fimandecisions can act as signals. In
the years following, the role of signals has beeteresively researched, with the consensus
being that the signals entrepreneurial ventured sethe market can be an important factor in
their ability to attract and obtain external finexde¢esources, particularly equity funding (see
Amit et al, 1998; Busenitet al, 2005; Mos®t al, 2015). This research identifies a range of
potential signalling mechanisms through which grgaeurs can communicate their private
information to prospective investors. These inetudroportion of equity retained by the
entrepreneur (see Prasetdal, 2000; Jairet al, 2008); reputation (Fischer and Reuber, 2007);
strategic and research alliances (see Oetradl, 2013; Hoenig and Henkel, 2015); the human
capital of the entrepreneur and management teasrQeeo, 2003; Higgins and Gulati, 2006);

prestige of the firm’s board of directors (Cerb al, 2001); characteristics of corporate

22 Incidentally, signalling and agency postulate aifdee role for insider ownership in mitigating orfational
problems — agency theory suggests that higheransidnership reduces agency conflicts and thusrerdsa
organisational performance, while signalling thepogits that higher ownership is a credible sigriahsiders’
confidence regarding the prospects of the firrn(daal, 2008).

53



governance (Filatotchev and Bishop, 2002); intéliecproperty (see Hottenradt al, 2016;
Zhouet al, 2016); social ties (Brutcet al, 2009); geographic scope (Betlal, 2008); pricing
of an initial public offering (Cohen and Dean, 2p0&nd private equity placements (Janney
and Folta, 2003). The empirical evidence relatmghese signals is considered in detail in
Section 2.4, with a view to building a profile aftential demand-side determinants of equity

financing which will, ultimately, inform hypothesdgvelopment in Chapters 5 and 6.

Screening

The mirror image of signalling, screening simplyfefis in the view of which party
moves first (Sanders and Boivie, 2004). Screettiegry, like signalling, was developed in
the context of labour markets (see Stiglitz, 19Weiss, 1995), with employers actively
screening job applicants based on observed chastict® (for example, educational
attainment) when information on the truly desirétdlaute is unobservable. Essentially, when
individuals cannot assess unambiguous informateganding intrinsic quality, they filter
offerings based on the presence of other attribageamed to be correlated with desired, but
unobservable, characteristics and actions (Wei885)L To limit information asymmetry,
particularly to mitigate adverse selection, a ppat can utilise screening devices (the
identification of an individual's qualities is refed to as screening and devices that sort
individuals according to these qualities as scregudievices (Stiglitz, 1975)). In screening, a
principal typically uses a set of observable charastics, correlating with parameters of
interest, to screen and rank agents’ perspectiveorpgances and ability based on their
endowment with those characteristics (Padilla, 2002

A widely shared view is that equity investors p@sssuperior screening capabilities
(Chan, 1983) which allow them to more effectivelytigate information asymmetries

compared to traditional financial intermediarieegsSahlman, 1990; Gompers and Lerner,
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2001; Guerini and Quas, 201%) Prior to committing to an investment, equity istas spend

a significant amount of time and effort evaluatargl screening the opportunity (see Tyebjee
and Bruno, 1984; Hainex al, 2003; Pauét al, 2007). In general, screening is considered a
two-step process (Tyebjee and Bruno, 1984) — tfs¢ i§ the initial screen, through which
investors reduce the large set of proposals thegive, excluding those that do not fit the
purpose of their fund (Minolat al, 2017); the second is in-depth due diligencaugh which
investors comprehensively evaluate the investmespgsals that passed through the initial
screening stage (Paet al, 2007). Basically, screening and due diligereferrto activities
undertaken by the principal to gather informatioro tbetter evaluate the
characteristics/motivation of the agent as welth@squality of the project (Bender, 20£%).
The initial screening stage effectively drives tluecome of the investment process as it lowers
the probability of picking low-performers (Zachaisaknd Meyer, 2000).

The fundamental aim of screening is to eliminateppsals which do not meet the
investor’s specific criteria (Fried and Hisrich, 949, accepting only those that fit their purpose
and excluding the lowest number of promising invesits (Zacharakis and Meyer, 2000).
Essentially, investors attempt to identify potentikeal breakers while scrutinising the
attractiveness of the venture or its commerciaitfpos(Klonowski, 2007). According to Cosh
et al. (2009) the firm’s ability to access capital degeprimarily on the degree of information
asymmetries faced by investors and their abilitddadue diligence to mitigate informational
problems. Through the process investors attemptitemise investment risk by getting to
know the business, entrepreneur/management ancgrtduct/market of the investment
proposal (Manigaret al, 1997). A popular topic over the last four dezsadhas been the

exploration of the investment criteria applied loyigy investors during this screening and due

23 Moreover, as banks typically hold large portfolafsnvestments, they can lack the time to invdhvemselves
sufficiently to screen candidates to proficiengiguce risk (Hyytinen and Pajarinen, 2003).

24 Interestingly, some researchers define screenidgsalf-selection synonymously (for discussion Beader,
2011).
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diligence process (see Tyebjee and Bruno, 1984Miian et al, 1985, 1987; Hall and Hofer,
1993; Muzykaet al, 1996; Landstrom, 1998; Shepherd, 1999; Fraatkad., 2006; Dimovet

al., 2007; Mitteneset al, 2012; Hstet al, 2014). Research pertaining to equity investors’
selection criteria are explored in detail in Sett®4 with a view to providing an insight into
the determinants of equity financing from the sypgte standpoint which will, subsequently,

facilitate hypotheses development in Chapters 56and

Monitoring and Contractual Mechanisms

Contractual terms and conditions (for example itmesit structure, monitoring rights)
can be designed to enforce information transfeh@xel999), thus alleviating informational
problems. Common mechanisms utilised include: satithg or co-investing with other equity
investors; contracting (for example, staging inmestt, taking seats on the firm’s board of
directors, preferred securities); obtaining a mafleirom a mutual social connection; closely
monitoring and interacting with portfolio firms; digeographic proximity (see Sahiman, 1990;
Harrison and Mason, 2000; Gompers and Lerner, 288ane and Cable, 2002; Wang and
Zhou, 2004; Fritsch and Schilder, 2008; Cumming B, 2010). These are synopsised
herein.

In a syndicated investment, multiple investors siven a firm (Deli and
Santhanakrishnan, 2010). Syndication can takeeptathe same round or sequentially, with
new investors coming in at later rounds (CasanaaitbHaritchabalet, 2007). A key incentive
for syndication is risk avoidance (Wilson, 1968heseby investors attempt to share risk by
involving others (Lockett and Wright, 2001). Tlaionale is that equity investors undertake
syndication to diversify their portfolios, reduciogerall risk (Brandeet al.,2002). Moreover,
co-investing improves due diligence by allowingestors to share judgements on potential

investments (see Lerner, 1994; Gompers and Lerk@0l). By bringing together
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complementary skills and expertise, screening areddiligence can be enhanced (Cumming,
2006) and adverse selection lessened (Sah andZtg§I86) by facilitating superior selection
of investment. Chiplinet al (1997) report a relationship between risk redurctand
syndication while Bygrave (1989) indicates thatdigation is both a function of the desire to
spread financial risks as well to share informatio@verall, syndication has long been
considered an important control mechanism (SahlmM&080) which can lead to superior
selection of investments (Lerner, 1994) and reductif the risks inherent in entrepreneurial
financing (Lockett and Wright, 2001) thus mitigatiadverse selection (see Manigairtal.,
2002; Wright and Lockett, 2003; De Clercq and Dim@004). Moreover, investors also
benefit through subsequent shared managementedtment (see Bygrave, 1987; Lockett and
Wright, 2001).

Organisational theorists posit that investors usgas ties and information transfer
through social relationships to overcome informagioproblems (Venkataraman, 1997).
Under conditions of information asymmetry and uteiety, social ties can provide an
advantage to those who seek to obtain resources &iters (Podolny, 19945, These
connections are an important mechanism by whiarpersonal feelings of cohesion, trust and
obligation are generated among parties (see ReagandIcEvily, 2003; Tinkleet al,, 2015).
Evidence shows that the source of the proposedsiment (i.e. unsolicited or referred) can
have a significant influence on the investor’s dexi to consider the opportunity further (see
Mason and Rogers, 1997; Masenal, 2016). Research indicates that those approgchin
investors with social ties to or referrals from maltassociates have lower rejection rates and

are more likely to obtain investment (see Fried &igtich, 1994; Crocet al, 2017). A

25 More generally, sociologists have long argued tetgrrals by people in whose judgement the detisiaker
has confidence makes them more favourably dispmstiee individual referred (Blau, 1964).

26 Socials ties can be direct (i.e. a personal miahip between the decision maker and the partytaldoom the
decision is being made (Larson, 1992)) or indifeet a relationship between two individuals whe eonnected
through a social network of each party’s direct {Burt, 1987)) in nature.
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network of social ties provides an important medsrarthrough which information asymmetry

is overcome primarily because these connectiongigeaeliable information regarding the

firm’s and entrepreneur’s quality and legitimadyg informing parties of potential value (see
Filatotchev and Bishop, 2002; Pagk al, 2016). Having a social tie or reference that ca
vouch for the entrepreneur may increase investafidence, thus mitigating the level of

uncertainty in the funding decision at hand (Timkdeal, 2015).

Equity investors seek to protect their interestsl amtigate moral hazard using
contractual rights (i.e. rights accorded to enahblestors to oversee the entrepreneur’s
management of the firm (Worgt al, 2009)) and monitoring (i.e. procedures emploed
evaluate the entrepreneur’s behaviour and perforendo keep track of their investment
(Wright and Robbie, 1998)). From an economic pecEpe, contract provisions and
monitoring facilitate the reduction of informatidrend agency problems by shifting the risk
of inappropriate behaviour to the entrepreneur Gempers and Lerner, 2000; Shane and
Cable, 2002). As Sahlman (1990, page 510) obsghivesould be foolish for the entrepreneur
to accept these terms if they were not truly camfiaf their own abilities and deeply committed
to the venture? Common mechanisms include staging (Gompers amdek, 2001), board
representation (Lerner, 1995), security owners@ipnipers, 1997), and continual monitoring
of and communication with portfolio firms (Shephamd Zacharakis, 2001).

Staging entails the sequential disbursement of talapivhereby investors stage
investment based on receipt of new information @aklman, 1990; Gompers and Lerner,
2001). A prevailing view is that staging is areetfive method in mitigating agency problems
as it allows the investor to maintain the optiorab@ndon the investment if the entrepreneur
fails to meet specific targets (see Kaplan andritgrg, 2001; Tian, 2011). The literature
begins with Gompers (1995), who focuses on stagsg form of monitoring. In financing

high-risk companies with pervasive moral hazardigisig allows investors to gather
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information and monitor progress while maintainihg option to abandon the investment.
Here, staging is related to expected agency cwodigh are increasing with: the ratio of
intangible assets; value of growth options (meaburg market-to-book ratio); and asset
specificity (measured by R&D intensity). Gompek895) finds that firms with higher agency
costs receive investment in a greater number aidsu Neher (1999) proposes a theoretical
model on use of staging to overcome a commitmerttlpm which arises due to the role of
the entrepreneur in determining success. Oncenttestment is made, the entrepreneur can
hold-up the investor by threatening to leave. Whipfront financing gives the entrepreneur a
hold-up opportunity, staging allows for the gradealbodiment of their human capital in the
physical capital of the venture, mitigating thedrap problem and reducing the amount of the
investor’s investment in the project at any giviemet?” Overall, staging gives investors not
only an opportunity to monitor portfolio companigompers, 1995) but also preserves their
option to abandon the investment (Kaplan and Stesmt2001).

Another mechanism is board membership (Baker amdpggos, 2003). Board seats give
investors the ability to influence corporate dewisi and are considered particularly important
in environments characterised by heightened uriogrtavhere it is not feasible to specify all
possible contingencies in tb&-antecontract (Wongt al, 2009). Board rights, and associated
voting rights, give the party the right the decaleany action that is not pre-specified in the
original contract and thus beneficial in an incoat@lcontract world, where it is not feasible
or credible to specify all possible actions andtic@encies in an ex ante contract (Kaplan and

Stromberg, 2003).

27 Wang and Zhou (2004) present a model which corsithe role of staged financing in controlling risikd
moral hazard. Using parametric functions and campgastaged with upfront financing, the authorswhbat
there are cases in which upfront financing mayupesor. Staged financing can enhance efficiereguce risk
and moral hazard, and induce greater effort frotmrepneneurs only in highly promising ventures. @Gasely,
upfront financing can be a socially better choioe léss promising ventures, as staged financing Ieay to
underinvestment from venture capitalists, potelgtiddoming the venture to failure.
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Aside from their presence on the board, interaotith their portfolio firms is another
avenue utilised in dealing with informational issuend monitoring investeé$. Personal
interactions with the management of the portfalimfserves numerous purposes by allowing
the investor to become personally familiar with wisagoing on in the business, understand
how management CEO operates and thinks, build rapgred influence decisions (Sapienza
et al, 1996). According to Fiet (1995), equity investmanage agency risks post-investment
through face-to-face interaction, a form of contdwt provides an opportunity to gather
information and create a personal understandinigeobusiness and its people.

Third, rights are conferred through type of segurilnvestors can obtain common or
preferred shares, or a combination of both (Cumnang Johan, 2013). Preferred stock
embodies a more senior claim as stockholders neugiall the full liquidation value before
common stockholders receive anything (Finnerty, 800 his essentially controls for agency
costs by providing downside protection (see Lerr&00; Metrick, 2007). Convertible
securities, which delay the entrepreneur’'s compensantil the outcome of the investment is
revealed, are common (see Gompers, 1997; Kaplas@aohberg, 2003). The conversion of
preferred to common equity can be triggered by sopeerformance, providing the
entrepreneur with the right to purchase contralhef firm (Black and Gilson, 1998). If the
firm’s performance reaches a pre-specified lebg jhvestor gains only those rights associated
with their common stock, whilst poor performancd wansfer control to the investor (Kaplan
and Stromberg, 2003). Whereas venture capitafigistly utilise convertible securities
(Sahlman, 1990) angels typically use common (seerheet al., 1998; Casamatta, 2003).

Investors may also limit activity to certain geqgmnecal region (see De Clera al.,

2001; Bender, 2011). Existing studies emphasséoitalised nature of investment as a means

28 Furthermore, in his theoretical model Lambert @98hows that where high-risk causes executives to
underinvest in the more profitable projects thatshareholder would prefer then improved commuinicatwill
increase the willingness of the executives to cadbs risky projects.
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of reducing investor risk (see Martgt al, 2002; Mason, 2007). Briefly, investors who are
geographically close to investees face lower resks information costs (see Kang and Kim,
2008; Agarwal and Hauswald, 2010). Where long distainvesting does occur, deals are
typically syndicated, with the presence of a laocalkestor to lead the deal (see Florida and
Kenney, 1988a; Fritsch and Schilder, 2012). Adiden the risks and information costs
involved, travel costs may play a role in investingglection. Because equity investors are
active shareholders (Tykvova and Schertler, 2Qjrépter geographical distance tends to make
coordination and monitoring more challenging (Gawil Prencipe, 2013). Tian (2011), using
geographic distance as a proxy for monitoring cosi@mines how staging depends on
proximity between the investee and venture capttalUsing a sample of U.S.-based venture
capital financed firms, he shows that staging isenikely when there is greater geographic
distance between the investee and investor. Irt,sfoinvestor who is located farther away
from an investee tends to finance that firm witkager number of rounds, with a shorter

duration between those rounds and smaller amoftimsestment in each round.

2.2.3Conclusions

Corporate financing and capital structure literatdescribes the mix of securities and
sources of financing used to fund real investmdaytscorporations, attempting to explain
proportions of debt and equity utilised (Myers, 2D0The leading theories of capital structure
are as follows: capital structure irrelevance (Myidni and Miller, 1958, 1963); trade-off
theory (see Baxter, 1967; Kraus and Litzenberg@73); pecking order theory (see Myers,
1984; Myers and Majluf, 1984); and agency theogng&n and Meckling, 1976). Under their
irrelevance proposition, Modigliani and Miller (1851963) posit that financing does not
matter in perfect capital markets. With tradetbiéory, firms choose target debt ratios by

trading off the tax benefits of debt against thetsof bankruptcy and financial distress. Actual
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debt moves towards the target until the firm reaatebt capacity, when equity will be issued.
Under pecking order, financing adapts to mitigatejems created by information asymmetry
between firm insiders and outside financing proksdeAs such, a hierarchy emerges whereby
the firm turns first to the financing sources whdiféerences in information are lowest.
Agency theory (Jensen and Meckling, 1976) holds digancy costs drive financing.
In a principal-agent relationship, one party (ayants on behalf of another (principal). Within
this relationship, there exist two potential probse— adverse selection and moral hazard. The
former arises because the agent naturally possessesinformation regarding their ability
and intentions than the principal; the latter arisecause actions undertaken by the agent (who
is not fully supervised) are largely unobservabid have a differential value to the agent as
compared to the principal (Stiglitz, 2000). Jenard Meckling (1976) describe two general
solutions — monitoring and bonding. The principaih attempt to attenuate agency issues by
establishing appropriate incentives for the agewt iacurring monitoring costs designed to
limit the pursuit of sub-optimal activities whiled agent may expend resources (bonding costs)
to reduce informational differences. The investwmestee relationship can naturally be
described as that of principal-agent (Reid, 1998) agency theory has been a common
framework for equity financing research (see Aatial, 1998; Shane and Cable, 2002; ldsu
al., 2014). Of particular interest are the methodsaaded to mitigate agency issues which
arise between firms and equity investors (Gompedslarner, 2001). First, the investor can
engage in information collection prior to investi(@ender, 2011). Second, the investor can
structure contracts to monitor the investee (Kaplad Stromberg, 2001). Finally, from the
entrepreneur’s perspective, signals can communicateable information to investors and
help them access financial resources (Elitzur aadidsis, 2003). Agency theory provides a
framework, firstly, for the consideration of atuiies of equity investment in Chapter 4 vis-a-

vis monitoring and contracting tools utilised. 8Sedly, research pertaining to screening and

62



signalling enhances identification of potentialvers of equity financing for hypotheses
development in Chapters 5 and 6.

To close our discussion, a limitation of this lgmre is noteworthy. While theories
pertaining to capital structure decisions deal vetatic (see Miller, 1977; Scott, 1977) or
dynamic (see Myers, 1984; Myers and Majluf, 198éaly and Roberts, 2005; Frank and
Goyal, 2008) convergence to an optimal debt-equalip, or agency problems associated with
a single financing decision (Jensen and Mecklir®y,6), these theories leave lifecycle issues
aside, failing to address the lifecycle aspectimdiricing decisions (Hirsch and Walz, 2011).
Furthermore, most of this research assumes thas fiaise capital primarily from outside
investors, not from the firm’s entrepreneurs, mamagor employees (Myers, 2003).
Incorporating these elements, the next sectionoegpl the notion of the organisational
lifecycle, paying attention to changes in use afl aecess to sources of both internal and

external financing over developmental stages.
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2.3 The Organisational Lifecycle

Lifecycle theory asserts that organisations inétavolve and transition from one
phase of development to another (Porter, 2008)hrfike living organisms, in a linear fashion
from birth to decline (see Penrose, 1952; Down§,/18/iller and Friesen, 1984). Here, we
consider organisational lifecycle theory (Subsect@3.1) and the associated financial
lifecycle (Subsection 2.3.2) which provide an intpat framework for this study. Specifically,
the lifecycle is instrumental in the design of fywnstrumentation (Chapter 3), helps us in
understanding data on the financing patterns dinelogy-based firms (Chapter 4), and
facilitates hypotheses development for empiricakstigation of the determinants of equity

financing (Chapter 6).

2.3.10rganisational Lifecycle Theory

Marshall (1890), according to Loabsy (1990), ems®ak that firms go through a
lifecycle (birth, growth and dissolution). Subseqtly, lifecycle models were developed to
describe the lifecycle of organisations, the undeg premise of which is that organisations
grow in response to their environment, followingtae patterns of evolution and development
(Bedeian, 1984). Numerous models have been creatbdwns (1967) and Lippitt and
Schmidt (1967) propose a three-stage model whiledey (1975) and Quinn and Cameron
(1983) advocate four-stages. Five-stage modelprasented by Churchill and Lewis (1983),
Greiner (1972) and Lestet al (2003, 2008). Adizes (1979) outlines ten-stages.in-depth
review of over 40 years of research provided byieend Lichtenstein (2010) concludes,
based on analysis of 104 models, that most indlude®, four or five stages.

To illustrate, Greiner (1972) proposed a model timg of five stages of sequential
development, namely: creativity, direction, deléyat coordination, and collaboration. This

model is based on five key dimensions: age of thhargsation, size of the organisation, stages
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of evolution and revoluticii and industry growth rate. Each stage, other tharirst, is both
the effect of the previous phase and a cause ofi¢lRe— future growth will be determined
more by past decisions than by present events wideuforces. Moreover, each stage is
followed by a transitional phase arising from a anajrganisational problem — it is only by
solving this problem that the organisation can adego the next stagé. The creativity stage
ends with a crisis of leadership; the directiongghaith a crisis of autonomy; a crisis of control
follows the delegation phase; and a crisis of r@gktfollows coordination. Finally, the
organisation moves towards stage five, collabomatiehich emphasises spontaneity and
experimentation with new practices — the majori€itigere does not have a name or specific
resolution attached to it. Rather, according ® dhthor, issues at this stage revolve around
the psychological saturation of employees, exhalfsten the intensity of team work. In these
phases & major solution in one time period becomes a mpjoblem at a later dateg(page
40). Organisations must move forward introducingwnsolutions, they cannot move
backwards andévolution is not an automatic affair, it is a costtéor survival (page 45). As
each phase is strongly influenced by the previoes management with an understanding of
the organisation’s history can anticipate and mefar these developmental crises and
problems, turning them into opportunities for growi

Overall, organisational lifecycle theory is builb ¢he concept of stages that firms
evolve through over time in a predictable, linezt aonsistent manner. As firms move through

their lifecycle, organisational characteristiclgems, structural configurations and strategic

29 Greiner (1972, page 38) distinguishes betweeruéionlary and revolutionary periods: evolutionaryipés are
characterised byléng periods of growth where no major upheaval osén the organisation practicesvhereas
revolutionary periods are characterised pgriods of substantial turmoil in organisation fife The speed at
which the organisation experiences these periogerdtts on the speed at which the industry envirotnsen
growing.

30 Conversely, in his study Kazanjian (1988) conctudieat, firstly, there may exist a hierarchical enidg of
problem factors and, secondly, that problems mayonly influence stage characteristics at one timecould
increase and decrease in importance from one stegy®ther.

31 According to Hall (1995), the model is ultimatelpout changes in response to growth and most afrtbes
described would not occur if the company has maiathstable sales and grown older.
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priorities change and evolve (see Adizes, 1979n@and Cameron, 1983; Miller and Friesen,
1984). Most models share a common reasoning thatotganisation must overcome
successive challenges in each stage to progréss next and make growth possible. Although
numerous models exist researchers have not yeedrai a consensus on how many stages are
appropriate (Rutherforet al, 2003)*? Essentially, the notion of a lifecycle staga omplex
one, and there remain questions regarding howfextefely apply this concept in practice
(Frielinghauset al, 2005). The paradigm has also been criticisedrplicitly assuming that
all organisations pass uniformly through predetesdistages (see O’Farrell and Hitchens,
1988; Gibb and Davies, 1991). Some argue thatderelopment is stochastic, rather than the
linear progression described by the organisatibfeadycle model (see Reynolds and Miller,
1992; Katz, 1993; Gersick, 1994). Indeed, accgydonLevie and Hay (1998), researchers
have not yet succeeded in proving the existeneegeieral model of lifecycle stages. Hanks
et al (1994) contend that specifying a universal madetlifficult due to intra-industry
differences. Moreover, the determinants of a faposition in a stage and the factors which
precipitate a move from one stage to another arbeat implied in theoretical models
(Kazanjian, 1988). Building on this shortcomingydels began to emerge which take account
of the role of industry, technology and other dituzal variables on lifecycle models.

Lifecycle models were also developed which focuslgmn technology-based firms.
An illustration of four such models is presentediable 2.1. In general, these move from
product development, through introduction and conecmaisation, into sales and, finally,
growth. Technology-based start-ups differ to thos@ore traditional sectors in that they are
characterised by an intensive period of research davelopment (Kazanjian and Drazin,

1990), particularly during their formative yearBhese innovative firms are under pressure to

32 Miller and Friesen (1984) studied and integratesjpus lifecycle models. The authors proposed §jeneric
stages (birth, growth, maturity, revival and deglimnd claimed that not all organisations would enthvough
the same stages in a linear fashion.
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develop rapidly along their lifecycle, with swifthging technologies making them increasingly
vulnerable to obsolescence (Cas@itoal, 2015). According to Kazanjian (1988), when a
product is technically feasible and has achievedkataacceptance, a period of high growth
will typically result. As the growth rate slows #level consistent with market growth, the
firm enters the maturity stage. Introduction aedlthe are generally less important stages, as
they are frequently shorter than for firms in mvealitional sectors (Castet al, 2015).

Briefly, Roberts (1991) proposes a three-stage axitollows: first is the seed stage,
characterised by product development, with the finorking out its basic technology,
formulating initial strategy and establishing artstgp team; moving to the second stage, initial
growth begins once the firm has completed the @gweént of a product line and has achieved
sufficient sales to justify an expectation of ragmwth; finally, if the firm solves its initial
start-up and early growth problems, it emerges @o@ath business and thus enters the third
phase, the sustained growth stage. Mayer (2002s@oour-stage model, with stages defined
as seed, start-up, early and established. Acaglkdiat the seed stage a concept has still to be
proven and developed; moving into the start-upestagpducts are developed, initial marketing
takes place; at the early stage, the firm is exipgrahd producing, although is likely to remain
unprofitable; finally, the firm reaches the expamsstage, where it may have grown enough to
enable an initial public offering after six montbs a year. Interestingly, researchers have
commented that the synchronous progression of stidnge is portrayed in lifecycle models
appears to be a more conspicuous phenomenon amstagaick, high-technology firms (see

Kazanjian, 1988; Eggert al, 1994) than those in more traditional sectors.
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Table 2.1. Lifecycle Models for Technology-Based ins

Galbraith (1982):

Proof-of-Principal Stag
Prototype Stac
Mode-shop Stag
Start-up Stag

Hopeful entrepreneur with an idea and faces thi lvask of developing proprietary technol

Entrepreneur continues to invent to make a prog
Produce and temodels
Production begins, and first commercial sales ¢

Kazanjian (1988):

Conception and Developm:
Commercialisatio

Growtl

Stability

Resource acquisition and technology develop
Production related sti-up

Sales/market shagrowth and organisational issi
Profitability, internal controls and future growbhase

Roberts (1991):

Seed Sta(
Initial Growth Stag
Sustained Growth Sta

Product development, formulation of initial strateand establishment of st-up tean
Complete product development and begin se
Foothold in the market, sales growth ¢

Mayer (2002):

Seed Sta(

Start-up Stag

Early Development Sta
Expansion Stag

Concept established and pro

Product development and initial marke:

Firm expands although likely remains unprofita
Growtr

Source: Author’'s Own
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2.3.2The Financial Lifecycle

The financial lifecycle depicts the firm’s evolutiothrough a succession of
developmental stages with parallel adjustmentnarfcing needs (Berger and Udell, 1998).
This framework has become an increasingly popual in the analysis of entrepreneurial
financing (see Bozkaya and Van Pottelsberghe drRotterie, 2008; Hirsch and Walz, 2011;
Coleman and Robb, 2012) and provides a usefultsteiaot only for the design of the survey
instrumentation (Chapter 3) but also for both dgatilie (Chapter 4) and quantitative (Chapter
6) data analysis. We will briefly illustrate twaoetels herein, before detailing a lifecycle model
for this thesis.

Roberts (1991) posits a model showing how the g@gneharacteristics of the
technology-based firm over three distinct stagéaence the sources of finance available. At
the start-up phase, the entrepreneur may havecigmifipersonal finance to initiate trading.
However, personal funds are usually quite limitedl,aonce these have been exhausted,
relatives and friends are typically th@6st availabl&(page 131) sources of capital. Business
angels and seed furidsan also be important. Moving into the initiabgtth stage, angels and
private funds continue to fund firms at the begngnof this phase, with venture capital and
non-financial corporatioi$becoming key sources as the firm grows. More @ioda banks
may provide short-term loans secured by projectedunts receivable based on contracts or
orders received. The bank’s motivation for lendsmgrimarily future-oriented, with the bank
hoping to retain the firm’s banking business whiegrows. By the sustained growth stage

sources of external financing do not differ subs&dliy from the previous stage. Venture

33 The author provides an outline of the workingshef Zero Stage Capital Equity Fund as an exampéesafed
fund. Co-founded by Roberts himself, the fund f&®E=ion providing advice and assistance to entreprerand
investing small amounts of capital in seedling mises.

34 Described by Roberts (1991, page 139) msjbr manufacturing firms...... interested in supplyirgture
capital to young technological comparii@gho typically “avoid providing initial capital, often because thay
not see the opportunities soon enough or becawsedhnnot act fast enough, instead preferring samag¢vater
growth financing
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capitalists still provide finance as the firm esttris phase, but the primary financial resources
throughout maturity are non-financial corporatiocmnmercial banks and the stock market.

Berger and Udell (1998) present a model depictingsf on a size/age/information
continuum. Within this continuum, smaller, younged more opaque firms lie towards the
left, being the most informationally opaque. Adrsup, firms typically rely on insider finance,
described asftinds provided by the start-up team, family andnfds prior to and at the time
of the firm’s inceptioh (page 622). Externally, trade credit and bussnasgel are the most
likely sources of funding. As firms mature andwrand establish a track record (become less
informationally opaque), they gain access to forreglity (venture capital) and debt.
Eventually, if the firm is successful and contintegrow, it may gain access to public equity
and debt markets. A central tenant of the modethst the inter-connectedness and
substitutability between different sources of fioiaug is crucial to funding the continuous
development of the firm, especially those with hggbwth potential (and associated high risk).
The authors illustrate this using the examplesootracts between entrepreneurs and business
angels being made in anticipation of future ventagital financing and debt from commercial
banks being predicated on having sufficient equuityding from angels and venture capitalists
to reduce risks associated with information asymyneEmpirically, the authors find that the
three main sources of funding for small firms dre bwner, commercial banks and trade
creditors. Surprisingly, and contrary to convemdilbvisdom, debt is identified as an important
source of funding for very young firms. Howevdre tauthors conclude that the fact that this
debt is typically secured using the personal weattlthe entrepreneur through pledges of
personal collateral or guarantees provides a solid this finding.

Empirical evidence generally supports the noti@t tdapital structure evolves over time
with the firm’s changing characteristics. In tharalysis of South African public and private

firms, Frielinghauset al (2005) report an increase in the observed déiat aa firms move
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through their lifecycle, concluding that findingseaconsistent with the financial lifecycle.
Bozkaya and Van Pottelsberghe de la Potterie (2@88mine the financing of Belgian
technology-based firms over four stages in theyiéée (defined as seed, start-up, early growth,
and development/expansion). In collecting datay firesented respondents with a description
of each stage and asked them to self-select thahwiest described their current position.
They then asked respondents to indicate the sowofcisancing utilised during their stage,
from a list of ten options (personal funds; famalyd friends; retained earnings; commercial
bank loans; government subsidies; non-financidltiri®onal funds; other debt-finance funds;
business angels; venture capital; and other edjmiéyice funds). The authors conclude that,
in line with the financial lifecycle, as firms agjge proportion of internal finance decreases
whereas external finance first increases at sgartpeaks at the early growth stage and
gradually decreases into the later stage, whenneetaearnings replace external finance.
Hogan and Hutson (2010) examine the financing ishlsoftware firms within a lifecycle
framework. They categorise firms into four stapesed on age at the time of survey as
follows: start-up (< 2years); commercialisation4(3ears); growth (5-9 years); and maturity
(> 10years). Their analysis examines use of thoeeces of internal (i.e. savings, consultancy
revenues; retained profits) and four sources adrexs (i.e. bank loans, venture capital, private
investors, and government grants) finance andgedan a comparison of venture capital and
non-venture capital backed firms. Overall, thehatg find that non-venture capital backed
firms tend to follow the traditional lifecycle (vtinternal sources dominating external at start-
up and mature stages), while those with ventur@aldmancing remain highly dependent on
external sources of funding throughout the stagrekis study of Irish SMESs, across all sectors,
Mac and Bhaird (2010) reports that the single nmogiortant source of finance for younger
firms are the personal savings of the founder@aith funds from f-connections. Internal

funding (in the form of retained profits) becomle most important source of financing over
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time, augmented by short-terms debt. Equity fieasemployed by firms in specific sectors
(technology) and is most important at the youngages. Overall, Mac an Bhaird (2010)
concludes that his findings are broadly in linehvilte financial lifecycle.

While these studies provide evidence on the wokkiofythe financial lifecycle, a
number of gaps are noticeable. First, we lack aogly based research which follows the
firm through the distinct stages to present a sgteative portrayal of financing patterns across
the lifecycle. Second, we lack an in-depth desiompof the financing patterns of technology-
based firms, across both manufacturing and semseotors, within a lifecycle framework.
Third, the financial lifecycle’s premise that firang evolves over time with the firm’s
changing characteristics insinuates that the détamis of the sources of financing utilised
may potentially depend on the firm’s stage. Speally, heterogeneity across stages raises the
guestion of whether the factors significant in afiteg equity apply in any stage or depend on
stage-specific attributes. To the best of the atghknowledge, no research to-date has
attempted to disentangle the changing nature ofd#terminants of equity by examining
potential determinants over different stage. T notable gap as factors that are significant
determinants of equity in one stage may be lesvaeak in others. This research seeks to
address these gaps in the literature, using tladial lifecycle as a base, through qualitative
(Chapter 4) and quantitative (Chapter 6) analysis.

The financial lifecycle also highlights the relatghip between the sources of financing
and how financing decisions made at one stage mpgat on future (subsequent) financing
decisions. Specifically, an interesting faceth® tinancial lifecycle is the connection between
the sources of financing over the stages (i.e ptiogression from one source of funding to
another). In essence, this suggests a complersebssitutes relationship between the different
financial sources as the firm moves through thezji€le. In short, informal investors (angels)

play a specific role at very early stages of dgwelent, not only providing initial funding but
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also serving a screening and signalling role wioigéns the field to formal investors and acts
to mitigate informational and agency issues (seg&end Udell, 1998; Harrison and Mason,
2000; Freeaet al, 2002; Schmidt, 2014¥.

Correspondingly, several studies provide evidehogig that those that obtain angel
funding are more likely to go on to access ventagtal (see Van Osnabrugge and Robinson,
2000; Heukamget al, 2007). In an early study, Freear and Wetzed@) %ind that sources of
equity financing shift as firms mature. Specifigalvhile angels are in control in the earlier
stages, venture capitalists play a more promiradatin later stages. Madgk al. (2005) report
that 57% of the firms in their sample which hadereed angel funding went on to obtain
venture capital whereas only 10% without initiagels received venture capital. Ketral
(2014) find that angel funded firms are 70% mokelli to receive venture capital than firms
who are rejected by angels. Cratel (2017) report that investment proposals broughibé
attention of angels by venture capitalists are nikety to get through the pre-screening stage.
Chemmanur and Chen (2014) posit a model basedeoditterent roles played by venture
capitalists and angels. Under the assumptiondhBt venture capitalists add value, their
model explains why, in choosing the optimal finawgcpath, entrepreneurs first obtain angel
funding and then switch to venture capital. Scimvaeher (2009) offers a similar model,
although he assumes that angels and venture csigitabth add value, but only venture
capitalists have enough money to refinance the dé#éthin this model, angels endogenously
provide more value-adding effort, because of thedrte attract venture capital funds at later
stages. Hellmann and Thiele (2015) model the acteon between angels and venture
capitalists, wherein companies want to proceed famgel to venture capital. A key insight

from this model is that the bargaining dynamic hesw the two sources may determine

35 Hirsch and Walz (2011) provide a model based enirtiportance of start-up debt financing in servisga
commitment device, which allows credible disconation of unsuccessful firms, and overcome agencllpms
in subsequent stages.
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whether the relationship is one of complementsubisstutes. Using a costly search model,
they highlight two dimensions of the relationstop: the one hand, the two investor types are
‘friends’, relying on one another for investmerds;the other, they are ‘foes’, as angels are no
longer required by venture capitalists once follow4investment is made. Although, in
general, the theoretical and empirical evidencgesty a complementary relationship between
informal and formal sources of equity fundifgresearch on the signalling role of equity
investors in facilitating access to future equityahcing is limited to the analysis of the
relationship between angels and independent verap#alists. To the best of the author’s
knowledge, no evidence exists on the impact ofiatiton with venture capitalists, business
angels and government-managed funds as a detetmihasubsequent equity financing
acquisition. Feasibly, given that relationshipgwitvestors not only play an important role in
signalling prospects and capabilities (Baum anded]i1991) but can also improve legitimacy
(see Plummert al, 2016; Fisheret al, 2017) these relationships may impact on the
determinants of equity financing as the firm preges through its lifecycle. Empirical
analysis in Chapter 6 aims to fill this void in tliterature, exploring the extent to which the
determinants of the sources of equity differ gitka relationship between angel, venture
capital and government-sponsored equity over disstages in the lifecycle (Chapter 6).
Overall, the financial lifecycle model serves topdrasise potential sources of finance
relevant at distinct stages in the developmentefirm and how the stage of the firm may be
a determinant of its capital structure. The lifdeyalso demonstrates the potential relationship
between the sources of financing. Although itlb@sn described as an idealised model which
“assumes a seamless progression from one fundingestmthe neXt(Masonet al, 2010,

page 36), the paradigm nonetheless provides aistfaiward framework within which to

36 Conceptually, given the popularity of syndicatamd co-investment as a risk reduction mechanisegirity
financing (see subsection 2.2.2) it is reasonablkenvisage a possible complementary relationshiywdsn the
different sources of equity financing. This isssieonsidered in further detail in Chapter 6.
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examine the financing of technology-based firmsing the financial lifecycle as a base, this
study presents a unique depiction of the finanpiatjerns of technology-based firms as they
progress through stages of the lifecycle (Chaptei4e lifecycle is also used as a framework
for hypotheses development and quantitative arsbfsihe extent to which the determinants
of equity financing differ when examined accordingource of equity (angel, venture capital,
government-sponsored), stage of the lifecycle (seady-growth, expansion), and given the
relationship (substitutes/complements) betweerstlueces of equity (Chapter 6).

Finally, it is opportune at this juncture to oudia lifecycle for this study, to be used in
data collection (Chapter 3) and analysis (Chapteaed 6). Based on the models of Roberts
(1991) and Berger and Udell (1998he following lifecycle is proposed (Figure 2.1):
Following prior studies (see Mayer, 2002; Hogan #&hdson, 2005b; Bozkaya and Van
Pottelsberghe de la Potterie, 2008) firms are caitsgd within four stages as follows: seed
(first year of operation); early-growth (years 8)-expansion (years 6 — 9); and later (year 10
onwards). Attempts to assign specific age grouget@lopmental stages tends to be confined
to particular sectors (Hankg al, 1994). Thus, the time bands specified herebased on
estimates provided in the related literature (sebdrs, 1991; Mayer, 2002; Hogan and
Hutson, 2005bj® We use an age continuum as proposed by Bergdddeit (1998) not only
to classify each stage but because this classdita an efficient approach for ease of data
collection and analysis. Founder(s), family anerfds (3Fs) are typically the primary sources
of initial funding, although the firm may also raiangel and government-sponsored equity
funding. Typically, at this stage, the businesscept is too risky for either debt or formal

equity finance (Nortket al, 2013). Although angels may continue to inveghe initial years

37 The work of Mayer (2002) is also of note.

38 According to Miller and Friesen (1984), each stkpts approximately six years; Evans (1987) dsfiyming
firms as being six years or younger and older fian®eing seven years and older. According torBakal Yan
(2009), stage lengths can be estimated as foyreigjikt or ten years in length. According to Hatlal (1994),
intra-industry differences must be considered rcffping age categories for each stage.
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of the early-growth stage, formal equity (private aorporate venture capital) becomes
available from early-growth right through expansitumding not only sales and marketing but
also expansion into new markets (Nogthal, 2013). Finally, once the firm has established a
proven market with profit generation, public equityarkets may be accessed to raise larger

amounts of funding (Masaet al, 2010).

Figure 2-1. The Financial Lifecycle

r Public Issues ]

[ Private and Corporate Venture Capital ]

[ Government-Sponsored Equity Funding ]

[ Business Angels ]

[ Family and Friends ]

[ Personal Funds J

Seed Early Growth Expansion Later

Time

\4

Source Adapted from Roberts (1991); Berger and UdeB9@); and Mayer (2002)
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2.3.3Summary

The lifecycle is an appealing construct, depictthg organisation as progressing
through a sequence of developmental stages, mkelhie model proposed by the biological
sciences (see Greiner, 1972; Quinn and Camero; Hihks, 1990; Lestet al, 2008). The
literature is replete with different models, whicnge from three (see Downs, 1967; Lippit
and Schmidt, 1967) to ten-stages (Adizes, 1979).a Aasic level, organisational lifecycle
theory contends that the development of organisatwoceeds through a predictable pattern
which can be related to the problems the firm fiposssing at sequential stages (Kazanjian,
1988). Emanating from organisational lifecyclediye the financial lifecycle model postulates
that financing choices evolve over time with themfs developmental stage and changing
characteristics but also that financing decisioay tme dependent on prior financing decisions
(see Roberts, 1991; Berger and Udell, 1998).

Overall, the concept provides a useful structurettie analysis carried out in this
research as it depicts the developmental movemedtpatential evolution of financing
decisions in a predictable pattern. The framevi®rot only applied in building an in-depth,
chronological portrayal of the sources of entrepugral financing utilised by technology-
based firms over different phases of their develpm(Chapter 4) but is also used in
guantitative analysis to determine whether drieédifferent sources of equity (angel, venture
capital, government-sponsored) vary across stagésvelopment and given the relationship

(i.e. complement or substitute) between the soyChapter 6).
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2.4 Equity Financing

This Section focuses solely on equity financindhe DECD (2015, page 142) defines
equity financing asffhancial resources that are provided to firms eturn for an ownership
interest. The main categories of equity financing are lpubnd private equity. While the
former involves companies that are traded on akséxchange, the latter refers to equity
securities provided to unlisted companies (Cummi@j,2). In turn, private equity can be
divided into four sources as follows: business &)gaedependent venture capital funds;
corporate venture capital funds; and Governmemegs (i.e. government-sponsored equity)
(IVCA, 2012)3° The purpose of the ensuing discussion is tosethe two aspects of equity
financing that are of interest in this thesis. Tmst concerns the determinants of equity
financing, examined herein through considerationboth the supply- and demand-side
perspectives (Subsection 2.4.1). The second fsauséhe impact of equity investment on the
funded firm (Subsection 2.4.2). Overall, this vifiform not only data collection (Chapter 3)

but also provide the basis for data analysis (Ghrapt, 5, 6 and 7).

2.4.1Determinants of Equity Financing

According to Eckhardet al (2006), the process of raising external financiogprises
two steps. In the first, the entrepreneur decidegek financing from external sources. In the
second, an external investor decides to providenfiral capital. Initially, because obtaining
external financing is costly (Bhide, 1992), entespurs will seek investors if they believe that

the value of their venture justifies incurring tests that external finance entails (Eckhatdt

39 Business angels are individuals who invest theispnal capital directly in unquoted ventures iricithere

is no family connection (see Mason and Harrisor@4]1 ®Mansson and Landstrom, 2006). In terms of went
capital funds, comprised of professionals who raegatal from third parties to invest in entrepreria ventures,
one of the most important aspects to considerterbgeneity based on ownership and governancetsteu@see
Gomperst al, 2009; Munari and Toschi, 2015; Colombo and Mwrt2017). As such, we differentiate between
independent venture capital, where the capitalriviged by limited partnerships, corporate ventcapital,
funded by the internal resources of a parent osgaion, and governmental venture capital, whidarngled and
controlled by government-owned agencies (see Helnaad Puri, 2002; Guerini and Quas, 2016). Thdee

is referred to Chapter 1 (Section 1.2) for detaflthe definitions adopted in this thesis.
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al., 2006). Once they decide to seek external futltsy pick signals which capture the
attributes of themselves and their venture thatmanicate quality and potential (see Higgins
and Gulati, 2006; Drovest al, 2017). Next, in deciding whether to provideding, investors
use specific evaluation criteria to select invesi@ee Zacharakis and Meyer, 2000; Petty and
Gruber, 2011). It follows that it is importanttear both perspectives in mind in identifying
the factors that potentially lead to a firm beimgigy financed.

Beginning with the supply-side, research on eguitgstors’ decision-making can, in
general, be classified into two broad streams egssual and criteria (Silva, 2004). The former
focuses on describing the course of events whiatstdate investors’ decision-making
process, from deal origination to exit (see Haisesl, 2003; Klonowski, 2007, 20165.
Criteria research focuses on the factors used \wstors at the screening and due diligence
phases (see Feenetyal, 1999; Van Osnabrugge, 200)lt is this latter stream that we focus
on. Specifically, the aim is to ascertain potdrteterminants of equity by examining research
that offers insight into the selection criteria g by investors in choosing investees.

Interest in equity investors’ selection criteriaghe in the 1970s and continues to
interest scholars (see Tyebjee and Bruno, 1984Millan et al, 1985; Muzykeaet al, 1996;
Clark, 2008; Maxwell and Lévesque, 2014). Briethguity investors typically use a set of
observable attributes, correlating with parametérmterest, to assess and rank prospective
performance and potential (Padilla, 2003). The tmdadely cited studies in this area are
Tyebjee and Bruno (1984), MacMillaet al (1985) and Muzykat al (1996). Tyebjee and

Bruno (1984) identify the following factors: markatractiveness (size, growth, accessibility);

%0 The most relevant facts revealed and agreed baneisers are: (1) the process consists of multipéses; and
(2) the investment proposal assessment itself wegtwo main phases — screening and evaluation @l
Hofer, 1993). The initial screen aims to reduce ttumber of proposals to a manageable few for lddtai
evaluation (Tyebjee and Bruno, 1984). The purpese filter out ho hopers(Harrisonet al, 2015, page 531)
and reduce the probability of picking low performéZacharakis and Meyers, 2000).

41 Although most studies are positioned within ondhefse streams, some combine the two, providingetsod
outlining the phases of the decision-making proaass the criteria used within the phases (see Egebpd
Bruno, 1984; Boocock and Woods, 1997).
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product differentiation (uniqueness, profit margpatentability); managerial capabilities;
environmental threat resistance; and cash-out patdability to liquidate the investment).
Macmillanet al. (1985) cite twenty-four factors within five categes, namely: personality of
the entrepreneur; experience and qualificationstha entrepreneur; characteristics of
product/service; characteristics of market; andrimal considerations. They find that five of
the top ten factors relate to entrepreneur’s egpeg or personality, including familiarity with
market, evidence of staying power and leadershpyaluwdity. Muzykaet al (1996), examine
thirty-five factors within seven categories, namefijnancial; product-market; strategic-
competitive; fund; management team; management etnpe; and deal. Their results
showed that all factors relating to managementedr&mong the top seven, followed by a
product with an ability to sustain a competitiverk&d position and team capable of delivering
this in the marketplace. Based on this early wadearchers generally group supply-side
factors into four broad categories, namely: protgctice; market; human capital; financial
dimensions (see Franke al., 2008; Carpentier and Survet, 2015 Wakeal, 2015).

From the demand-side, researchers have appliedlsngntheory (Spence, 1973, 1974)
to argue that entrepreneurs obtain external capytalommunicating signals that reflect the
quality and viability of their venture (see Prasadl, 2000; Busenitet al, 2005; Audretsch
et al, 2012). Although not as extensive as the supjulg-literature, demand-side studies
identify four broad categories of signals used byrepreneurs in their attempt to obtain
external financial resourcé$. The first group, identified in early work by Rog977) and
Leland and Pyle (1977), are signals based ontimésficapital structure. Essentially, financing
choices (in this case the use of debt or persomalifg respectively) constitute signals of firm

guality for external investors. The second congeisignals based on human capital (see Shane

42 As discussed in Subsection 2.2.2, signals (Spel#3) may provide a sorting mechanism based oily eas
observable attributes that allow external investtos derive expectations about the qualities of the
entrepreneur/firm that are not immediately obsde/@Hottenrottet al, 2016).
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and Stuart, 2002; Gimmon and Levie, 2010). Charastics of the entrepreneur, such as
educational background or industry-specific experge signal entrepreneurial quality and
potential to external investors (see Gimmon andd,e010; Maxwelet al, 2011). The third
group consists of signals based on proprietaryeptimn of the firm’s product offering, such
as patents (see Mann and Sager, 2007; Audretsah 2012) and trademarks (Zhet al.,
2016). Intellectual property is an observable @aatlily available proxy for the assessment of
innovation and R&D activities as such protectionastly to obtain and differentiates the firm
from competitors (Long, 2002). The fourth groupsists of signals based on affiliations with
third parties, also referred to as social capitdlich can signal legitimacy (see Shane and
Cable, 2002; Baum and Silverman, 2004). Theseiefudemonstrate how firms can
effectively signal to acquire external resources.

The aim of the proceeding discussion is to identifg attributes of the firm and
entrepreneur that are potential determinants ofyefinancing. This will ultimately feed into
the design of survey instrumentation (Chapter 3J anll also provide a basis for the
comparison of the characteristics of equity and-eguity financed firms (Chapter 4) along
with the development of hypotheses for empiricahlgsis (Chapters 5 and 6). Through
consideration of the existing supply- and demax@-Bterature, the following grouping is used
to categorise potential determinants, not onlyhas is typically applied in the associated
literature but also because it provides an orgdnsteucture for proceeding to empirical
investigation: (1) Product; (2) Market; (3) Affitian; (4) Human Capital; and (5) Finance.
Overall, the aim is to provide an identify thosetéas that potentially determine whether the
firm is equity financed prior to consideration beir signalling role and the formalisation of

associated hypotheses in Chapters 5 and 6.
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Product

In general, the findings from studies of equityasiors’ evaluation and decision-making
process highlight the importance of attributeshef product offering, particularly competitive
advantage, uniqueness and differentiation (seeQ&rabrugge and Robinson, 2000; Mason
and Stark, 2004; Carpentier and Suret, 2015). afaphd Stromberg (2004) estimate that in
at least 40% of investments venture capitalistsatracted by the product or technology on
offer. According to Petty and Gruber (2011), prctehelated factors play a key role in the
investment decision making process of Europeanuvertapitalists, with a lack of product
differentiation being a primary cause for propasgtction. This is consistent with Lumrae
al. (2013) who find that a unique product offerin@ige of the top three investment criteria for
venture capitalists in Finland. In their analysishe Australian business angel market Hindle
and Wenban (1999) report that, after the managerteanh, the market potential and
uniqueness of the product are the most importantfimancial criteria employed by angels.
Hindle and Lee (2002) report a similar result irithstudy of business angels in Singapore.
According to Sudek (2006) angels opt for produdtrirfigs that create a barrier to entry for
potential competitors. Thus, it appears that pcbdlifferentiation (or uniqueness) is an
important factor for equity investors in their assment of potential investees. Unfortunately,
to the best of the author’s knowledge, no demadd-svidence currently exists regarding the
role of product differentiation as a signal to extd equity investors. Empirical analysis in
Chapters 5 and 6 will address this gap in theditee. Nonetheless, based on the available
supply-side evidence, it seems plausible to exihedttproduct differentiation will represent a
a positive signalling for firms in their attemptdocess equity financing.

There is also evidence that innovativeness is gooitant factor in accessing equity
finance. Indeed, equity financing is generally sidered a particularly important and

appropriate source of funding for innovative fir(sse Browret al, 2009; Zhotet al,, 2016).
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Hellmann and Puri (2000) report that innovators rae likely to obtain venture capital
financing than are imitators. Peneder (2010), dasea sample of Austrian firms, reports that
those with above average levels of innovation aveertikely to obtain venture capital. Mina
et al (2013), examining firms in the UK and U.S., fitidt product and process innovations
constitute signals that significantly help firms &ttract external investment. Relatedly,
evidence shows a positive correlation between R&fvidy (as an input to innovation) and
equity financing. In their analysis of publichatted UK firms, Aghioret al (2004) find that
R&D-intensive firms are more likely to issue equityith the use of equity increasing with
R&D intensity. Cassort al (2008) and Wang and Thornhill (2010) also finghasitive
relationship between R&D and equity financing. Bsupply- and demand-side evidence
identifies the important role of proprietary prdien of the product offering (see Petty and
Gruber, 2011; Audretscét al, 2012). Evidence generally reports that patemigease the
likelihood of obtaining equity finance (see Baund &ilverman, 2004; Mann and Sager, 2007,
Conti et al, 2013). Engel and Keilbach (2007), using a sangblGerman firms, find that
those with a higher number of patent applicaticageha higher probability of obtaining venture
capital. Similarly, Haeusslezt al (2009) investigate how patent applications andtgra
improve the ability of capital seeking biotechngldgms in Britain and Germany to attract
venture capital financing. Their results suggeat firms obtain venture capital earlier if they
filed applications for patents whereas ultimatentgalo not have an additional effect on the
financing decisions of venture capitalists. Zledal (2016) show that start-ups that apply for
both patents and trademarks yield higher ventypgaldunding than those that apply for only
one of the two IP rights. In general, the findimggdicate that innovativeness, R&D activity,

and intellectual property positively impact on tikelihood of the firm being equity financed.
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Market

Researchers investigating equity investors’ depisiaking also emphasise criteria based
on the firm’s market (see Van Osnabrugge, 2000;avaand Stark, 2004; Sudek, 2006).
Specifically, the evidence suggests that equityesters consider attributes including the
presence of an existing large market (Feestegl, 1999) or new market with high-growth
potential (Mason and Rogers, 1997) to be advanteg@daxwellet al, 2011). Competition
within the market segment is also an importantdia¢see Van Osnabrugge, 2000; Sudek,
2006). In their analysis of European venture edigis, Petty and Gruber (2011) find that a
market deemed too crowded is a common reasonédaejhction of investment proposals. To
the best of the author’s knowledge, no demand-suigence exits of the signalling role of
market competition (or of occupying a market nidne)btaining external equity financing. In
general, it appears that the extent of rivalry witthe firm’s main market is a potential
determinant of equity financing. Specifically, aanket deemed too crowded will likely

represent a negative signal to potential equitestors (Carpentier and Suret, 2015).

Affiliation

Entrepreneurs often depend on signals from saeialand third-party certification to
overcome information asymmetry and uncertainty gl in entrepreneurial financing (see
Venkatarman, 1997; Shane and Cable, 2002; Hsu,)20a®ird-party intermediaries can
mitigate information and agency issues by virtuthefr reputation capital (see Megginson and
Weiss, 1991; Jain and Kini, 1995; Jainal, 2008). Essentially, affiliation with reliableitd
parties reduces uncertainty by endorsing the quafithe firm and affording it a measure of
legitimacy (Plummeket al, 2016). For the purpose of this study, we exantiie impact of
affiliation with an incubation centre. Incubati@entres confer image benefits on tenants,

enhance credibility and provide crucial support assistance for development (see Ferguson
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and Olofsson, 2004; Hackett and Dilts, 2004). batars can also provide entrepreneurs with
access to a valuable network which can facilitaesas to external investors (Hanstral.,
2000). Unfortunately, existing evidence on therol incubators as a determinants of equity
financing is extremely limited. McAdam and McAd#2©08) examine high-technology firms
based in university incubation centres in Ireland the UK and find that incubators play a key
role in facilitating access to venture capitalisEsom the supply-side, evidence presented by
Croceet al (2017) reveals that proposals brought to thentattie of angels by incubators are
more likely to progress through the screening stagere generally, Aertst al. (2007) survey
European incubators and report that the majorainctto provide tenant firms with support in
raising external financing, particularly grants amhture capital. In general, it seems that the
support of an incubation centre may provide a tpeidy endorsement effect which can

positively impact on access to external equity Sioes.

Human Capital

Human capital theory posits that the educationexprience of organisational members
are a key ingredient for performance (Becker, 1993)man capital reflects that knowledge
and skills of the organisation’s members that ikiafale for the organisational and cannot
easily be copied or imitated by others, thus ctutstig an important source of competitive
advantage (see Barney, 1991; Behrensl, 2012). Both supply- and demand-side work
emphasises the vital role of human capital for $irtempting to access equity financing. In
the former, evidence has consistently shown that khowledge and experience of the
entrepreneur/management team is crucial for eguvgstors in screening potential investees
(see Zacharakis and Meyer, 2000; Haieeal, 2003; Maxwellet al, 2011). A key finding
from MacMillanet al (1985) and Muzykat al. (1996) was the fact that, above all, it is the

quality of the entrepreneur and entrepreneuriahtéaat ultimately determines the funding
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decision. In brief, the evidence suggests thaestors are looking for teams who appear
knowledgeable and competent (Masaral, 2017), have industry-specific experience and a
strong educational background (see Fragtkal, 2008; Petty and Gruber, 2011). From the
demand-side, empirical evidence generally confithet the education (see Audretsch and
Lehmann, 2004; Engel and Keilbach, 2007; Colomksb @rilli, 2010; Gimmon and Levie,
2010) and experience, both industry-specific (sesl, H2007; Behrengt al, 2012) and
international (Patzelt, 2010), of the founding/mgeraent team have a positive impact on the
likelihood of obtaining equity. Thus, it appearsatttorganisational human capital — the
education and experiences of organisational mem(gesker, 2009) — constitutes an

important (positive) signal in obtaining externgldy investment.

Finance

As discussed in Subsection 2.2.2, early work by ldss (1977) and Leland and Pyle
(1977) show that the firm’s financing choices anéeptial signals — debt finance for the former
and personal investment in the latter. Ross (18fA@yved how the proportion of debt in the
firm’s capital structure acts as a signal to exerimvestors. Specifically, debt can be
considered a signal in distinguishing high-quafitym low-quality firms because it is only
those successful firms with higher revenues thatstgport greater leverage. Thus, the value
of the firm increases as the level of debt risesa recent paper, Epure and Guasch (2019),
using data collected through the Kauffman Firm Surueport that a positive relationship
exists between debt and external equity financing.

Another source of financing that can constituténaportant signal is personal investment.
Leland and Pyle (1977) show that, with the existemichigh levels of information asymmetry
between entrepreneurs and investors and a magdfipgpor’ projects, one way to signal quality

is to invest directly in one’s own project and kesqiity. Effectively, the venture’s value is
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positively related to the equity share held byegh&epreneurs which, in turn, reduces the level
of uncertainty and signals commitment to an optimis the venture (Buseni&t al, 2005).

In a recent study, Conat al (2013) present evidence of the positive signgliaffect of
founder, family and friends’ (‘FFF’) funding in aessing external equity investment. The
authors find that FFF funding is a particularly mngant signal for angel investors (on the other
hand, their results indicate that patents reprablerimportant for venture capitalists). Overall,
although it appears that successfully obtaining-eaquity sources of financing will be an
important positive signal of firm quality to extatrequity investors (Stuaet al, 1999), few

empirical tests of this signalling effect currergiyit.

Thus, a variety of factors, from the attributeshaf firm’s market and product offering,
its affiliations, through to characteristics of teatrepreneur and their financing decisions
appear to represent potential determinants of ydmancing. A summary of these factors,

along with preliminary hypothesised effects andpgupng evidence, is provided in Table 2.2.
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Table 2.2. Potential Determinants of Equity Finanaig

Evidence

Hypothesised Effect

Factor
Product:
Unique selling position or differentiation
Innovation
R&D

Proprietary features (patent)

Market:
Competition (rivalry)

Affiliation:
Incubation Centre

Human Capital:
Educational background
Industry-specific Experience
International Experience

Finance:

Personal Investment
F-Connection Investment
Debt Finance

FrieddaHisrich, 1994; Mason and Stark, 2004; Knockaesl, 2010
MacMillanet al, 1985; Kollmann and Kuckertz, 2010; Cradeal, 2017
Aghion et al., 2004; Casson et al., 2008; Wand Thornhill, 2010

Tyebjee and Brun841®axwellet al, 2011; Hoenig and Henkel, 2015

Muzykaet al., 1996; Petty and Gruber, 2011; Carpentier anétSRO15

McAdam and McAdam, 2008; Cretal, 2017

Audretsch and Lehmann, 2864; 2007; Franket al., 2008
Sudek, 2006; Maxweekl, 2011; Hswet al, 2014
Patzelt, 2010

Leland and Pyle, 1977; Busehit., 2005
Comi al, 2013
Ross, 1977; Epure and Guasch, 2019

+ + + +

Source Author’'s Own
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2.4.21lmpact of Equity Financing

The literature on equity financing has long ackremgled that, in addition to financial
resources, equity investors provide portfolio firmgh a complex bundle of value-adding
activities (see Gorman and Sahlman, 1989; Deni@4R20With this in mind, the aim of the
proceeding discussion is to present an overvietvefesearch pertaining to the ways in which
equity financing can impact on the funded firm. titdhately, this will inform the design of
measures to be included in the survey instrumemaiChapter 3) while also providing a
foundation for hypotheses development and empianalysis in Chapter 7.

As discussed in Subsection 2.2.2, under agencyythieeing information asymmetries
and agency risk, equity investors deploy specidlséigation mechanisms, such as screening
investment targets, writing complex contracts anohitoring investees (see Gorman and
Sahlman, 1989; Sapienetal., 1996; Sgrensen, 2007). These mechanisms ntaylafeately
result in the enhanced performance of funded firinsorder to avoid adverse selection in the
pre-investment stage, equity investors conduct eehgnsive multi-phase evaluations of the
firm, and the executive team (Rosenbusthl, 2013) and are typically highly selective in the
types of firms in which they will invest (Mason aRderrakis, 2013). Once they have made
the investment, equity investors monitor closebnteol and involve themselves actively in
portfolio firms to decrease the probability of monazard (see Jensen and Meckling, 1976;
Bottazziet al, 2008). On the one hand, they are active paifi@orman and Sahlman, 1989),
who have the expertise to monitor and control asti@Gompers, 1995). They make use of
specific financial instruments and contractual s&sithat protect their investments from
opportunistic behaviours on the part of the eneepur (Kaplan and Stromberg, 2003) This

approach creates high-powered incentives for ergngirs to pursue growth (see Casamatta,

43 Monitoring and control efforts by equity investamslude (but are not limited to) board represéatatstaging
of capital infusions, and the use of convertibleusities, to name but a few (see Lerner, 1995;rHafin, 2006;
Alperovychet al, 2015). The reader is referred to Subsectior2Zd? a discussion of these mechanisms.
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2003; Grilli and Murtinu, 2014b) and ensures thatfirm is well-managed (see Jain and Kini,
1995; Hellmann and Puri, 2002). On the other haedearchers emphasise that equity
investors are particularly good coaches, skilledngcting expertise and sound business
judgement into ventures (see Hellmann, 2000; Baoch Silverman, 2004). Advisory and
involvement benefits include assistance in strategnd operational management,
professionalisation, headhunting, additional furging (see Hellmann and Puri, 2000;
Alperovychet al, 2015). Thus, equity investors may impact funfiled performance both by
acting as ascout, able to identify future potential, and ascach, able to help the venture
to realise it (Baum and Silverman, 2004).

Relatedly, having an equity increases the firm’'sdie of resources (see Hellmann and
Puri, 2002; Sgrensen, 2007). According to the nessbased view (Penrose, 1959), which
highlights the importance of a firm’s resources #mel circumstances under which they can
create sustained competitive advantage (Barney,)188ccess depends on the characteristics
of the firm’s resource bundle. The task of theeprieneur is to develop, assemble and acquire
the resources and capabilities necessary to acltewvgetitive advantage (Barney, 1991).
Equity investors can represent an attractive resounot only providing capital but also
offering non-financial benefits, such as expertisanpetencies and know-how (see Berini
al., 2011; Rodriguez-Guliat al, 2018). Effectively, both knowledge and fundofgps can
be filled through changes in the firm’s ownershipusture (Colombcet al, 2014). Since
equity investors typically possess strong busiaessnen and actively participate in a range of
business functions, they are in a position to mtevinentorship and guidance which can
ultimately enhance the firm’s intellectual capigald, consequently, performance (Baum and
Silverman, 2004).

As such, beyond the provision of finance, equityestor involvement may additionally

entail management support (i.e. ‘smart money’) Betal, 2018). Consequently, equity
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financed firms have access to external resourcg@sampetencies that would be out of reach
without the equity investor (Bertost al, 2011). For example, equity investors often atins
their portfolio firms with respect to their finamtimanagement, or help them to establish
contacts with key customers, suppliers, and additimvestors (Hochbergt al,, 2007). They
may help the entrepreneur to expand more aggrégsimeo the market, support the
professionalisation of the organisation, or faaibtstrategic alliances among firms within their
own portfolio (see Hellmann and Puri, 2002; Botiatzl, 2008; Lindsey, 2008). Reviewing
numerous empirical studies, Large and Muegge (268@&)porise these and other value-adding
inputs into the eight salient types of legitimatia@utreach, strategic planning, consulting,
recruiting, mandating, mentoring, and operatingpis Bpecific aspect of equity financing will
be considered in Chapter 4, through a descriptialata collected regarding the entrepreneur’s
opinions on the non-financial value-added actigitié their equity investors. This provides a
unique insight into the activities of equity inve@s, from the entrepreneur’s perspective.

The literature investigating the impact of equityahcing on funded firms generally
starts from the dominant assumption that equitgsters do add value beyond financial capital
(see Sapienzat al, 1996; Baum and Silverman, 2004; Knockaert andacker, 2013).
Beginning with organisational performance, althobghhg a multi-dimensional construct (see
Combs, 2005; Davidssoet al, 2009), the following three dimensions appeaguently
throughout the related literature — patents; groatid survival. As to entrepreneurial exit, the
conceptualisation of the exit as revolving arouine éntrepreneur may be inappropriate for
those businesses that have raised financing froegaity investor. Although this area of the
literature remains underdeveloped, the potentlalabthe equity investor in impacting the exit
decision is also considered herein. Overall, tine @f this Subsection is to introduce the

evidence regarding the ways in which equity maeptally impact on funded firms. This is

91



intended to given an insight into measures to bkided in survey instrumentation (Chapter

3) while also forming a foundation for hypothesed analysis in Chapter 7.

Innovation

Among the different dimensions of performance thatliterature has noted, a strong
association has been identified between equitysiimvent and innovation, typically measured
by the firm’s patenting output (Lahr and Mina, 2D1B general, the existing evidence appears
to indicate a positive association between patgrdimd equity financing. Mann and Sager
(2007) find a strong positive relationship betwgrtenting and venture capital financing
among software firms in the U.S. Bertetial (2011) also find that, for Italian venture capita
and non-venture capital financed new technologetaims, those with venture capital
financing did not have a higher propensity to pagemor to venture capital investment.
Following venture capital investment, however, ¢havas a positive relationship with
patenting. Similar results are presented by ArGasétells (2012) for Spain. In contrast, Engel
and Keilbach (2007) and Casedli al (2009), for Germany and Italy respectively, fitmet
venture capital financed firms had more patents tlan-venture capital financed firms before

the involvement of venture capital investors, Inatt there was no difference thereatfter.

Growth

Several studies report on the impacts of equitgrfaing on funded firm growth and
efficiency, although the evidence is somewhat mixédrner (1999) evaluates the long run
success of firms participating in the Small Bussnesiovation Research (SBIR) program, a
major public assistance initiative in the Unitedt8s for high-technology firms. He finds that
those receiving assistance from the SBIR achieiggtfieantly higher employment and sales

growth rates than similar firms that were not dssi®y SBIR between 1983 and 1995. These
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differences are even more pronounced in regiond Wigh venture capital activity.
Chemmanuet al (2011) show that venture capitalists select fimmith higher total factor
productivity, sales, and salaries, and the grotineof after receiving venture capital is greater
for venture capital financed firms. Manigart andnvHyfte (1999) find that venture capital
financed firms have higher asset growth than nariure capital financed firms in Belgium.
For the U.S., Davil@t al. (2003) find a positive relationship between thewgh of start-ups,
as measured by labour growth, and venture capiai€ing. Engel and Keilbach (2007) report
similar results for Germany. Alemany and Marti@3pexamine the role of venture capital in
small firms in Spain and find that employment, saiross margin, total assets and corporate
taxes grow faster in venture capital than non-uwentcapital financed firms over three
consecutive years. Similarly, Puri and Zarutsk¥@1@) find that, after venture capital
investment, companies saw a very rapid growth ipleyment relative to non-venture capital
financed firms. Specifically, while venture capaad non-venture capital financed firms were
matched at an average of 26 employees, three kgars/enture capital financed firms have
on average 55 employees while non-venture capitah€ed have 38 employees.

Conversely, Bottazzi and Da Rin (2002), who anatpsegrowth performance of 270
venture capital funded firms listed on Europeancktéxchanges, find no effect of venture
capital backing on growth. Rosenbusthal (2011) analyse 76 studies in a meta-analysis and
conclude that venture capital funded firms havd@iggrowth rates compared to non-venture
capital financed, but a large fraction of the diffece is explained by venture capitalists
selecting high-growth industries. They find litd&ect of venture capitalists selecting the best

ventures within an industry, however.
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Firm Survival

There is limited research on the link betweentydinanced and the survival of funded
firms. Manigartet al (2002), differentiating between bankrupt and siing venture, find that
the cumulative survival rate of venture capitabficed firms is 56.15% whereas non-venture
capital financed have a cumulative rate of 58.27Puri and Zarutskie (2012) likewise report
that venture capital financed firms, although aiiyi more likely to survive (first five years),
have higher shut-down rates relative to non-venoagtal funded firms. Pommet (2017),
based on a sample of French companies that wetit purbthe Nouveau Market, finds that
among exiting venture capital back firms there ishigher probability of liquidation.
Conversely, Keret al. (2014), based on data collected from two US-basee! groups (Tech
Coast Angels and Common Angels) during the 200Gz iod find that angel financing is
associated with improved likelihood of survival four or more years. Lernet al (2018)
report similar findings. Overall, the limid evidsnin this area is quite mixed and further

investigation of the impact of equity financing fumded firm survival is warranted.

Entrepreneurial Exit

Entrepreneurial exit is defined as the process bighwvthe founders of privately held
firms leave the enterprise they helped createetheremoving themselves, in varying degrees,
from the primary ownership and decision-making trice of the firm (DeTienne, 2010).
Entrepreneurs can exit in many ways, including famsiiccession, trade or independent sale,
management or employee buyout, selling their owngrstake via an IPO, bankruptcy or
closure (Wennberg and DeTienne, 2014). In reces@rsy researchers have begun to
investigate the factors that impact on the entregues choice of exit strategy from the
entrepreneur’s perspective (see Wennletrgl., 2010; DeTienne and Cardon, 2012; Leeby

al., 2015). A noticeable gap in the literature is ttnpact of equity on entrepreneurial exit.
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Specifically, the conceptualisation of the exitidamn and exit process as revolving around the
entrepreneur is inappropriate for those businefisats have raised financing from equity
investors, who require a harvest event to reahe# financial return (Mason and Botelho,
2016). Indeed, the equity investor may force ah@went (Giot and Schwienbacher, 2007),
with several studies documenting the widespread afseontractual arrangements that
guarantee the equity investor explicit interventigits regarding exit decisions (see Gompers,
1997; Kaplan and Stromberg, 2001; Cumming, 208&cordingly, as noted by DeTienne and

Wennberg (2013), investor-led exits are a key i$§suemerging entrepreneurial exit research.

2.4.3Summary

This Section focused on equity financing. Discoisdiegan with consideration of the
determinants of equity financing (i.e. those fasttivat determine whether the firm is equity
financed). In identifying potential determinaritse strategies adopted by both entrepreneurs
and investors were considered. From the supply-gdidence suggests that equity investors
highlight aspects pertaining to the opportunitg(@roduct, market, financial dimensions) and
entrepreneur (e.g. education, experience, capghiitmaking their decision (see MacMillan
et al, 1985; Mason and Stark, 2004; Kollmann and Kuzket010; Maxwellet al, 2011).
From the demand-side, researchers identify thealgased by entrepreneurs in attracting
external equity investors. Although this researehds to examine one type of signal in
isolation, the evidence shows the positive signgliffect of human, intellectual and social
capital plays for entrepreneurs seeking externaitgdinance. Furthermore, the use of non-
equity sources of funding can also provide uséafiiia to external equity investors. Overall,
factors identified from both perspectives guidedksign of the survey instruments, discussed
in Chapter 3, and provide a foundation for hypo#sedevelopment and empirical analysis in

Chapters 5 and 6.
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Attention then turned to the impact of equity finarg on the performance of funded
firms. The literature suggests that investors adldie by both screening and monitoring
investees to improve their value (Baum and Silvern2004). Additionally, in accordance
with the resource-based view, others posit thatskiks and process that equity investors
develop over time in managing portfolio firms regeet distinctive capabilities which further
enhance the performance of funded firms (see KmZeithalm, 2001; Megliet al, 2017).
While there are various ways in which equity ineestcan impact investees, those identified
for the purposes of this thesis are firm innovatigmowth and survival, along with
entrepreneurial exit intentions. Chapter 7 exasithe impact of equity financing, and the

sources of equity, on these factors.
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2.5 General Conclusions

The purpose of this Chapter was to develop a frasrlewithin which to explore the
financing of technology-based firms. Interdisaigliy in nature, discussion began by setting
the scene in terms of the theoretical backgrouhdading capital structure theories were
considered, from the irrelevance propositions ofdibani and Miller (1958, 1963) through
to trade-off (see Baxter, 1967; Kraus and Litzegberl973), pecking order (see Myers, 1984;
Myers and Majluf, 1984) and agency (Jensen and Mepk1976) theories. There was
particular emphasis on the latter, particularly tée of signalling (Spence, 1973) and
screening pre-investment, along with monitoring emwtractual mechanisms post-investment,
in mitigating agency issues inherent in entrepreakfinancing. Next, organisational lifecycle
theory (see Penrose, 1952; Downs, 1967; Greinef2)l1@nd the financial lifecycle (see
Roberts, 1991; Berger and Udell, 1998) were exathifhke lifecycle framework is influential
in the design of the survey instrument, outline@hapter 3. Itis also used in building a profile
of the financing patterns of technology-based fitm&£hapter 4 and in guiding analysis in
Chapter 6 of the extent to which the determinaht@nad relationship between the sources of
equity vary according to stage.

The third part of the Chapter focused on equitgriicing, consisting of two segments.
The first discussed evidence pertaining to themi@kdeterminants of equity finance. Both
the supply- (i.e. criteria employed by investorsseiection and due diligence) and demand-
side (i.e. signals used by entrepreneurs in ati@gpd obtain equity investment) perspectives
were examined. Taken together, these provide hhsigio the factors that potentially
determine whether a firm is equity financed, wrsdibsequently inform not only the variables
to be included in the survey instrument (Chaptear8) characterisation of Irish technology-
based firms (Chapter 4) but also hypothesis dewedop (Chapters 5 and 6). The second

discussed the implications of equity financing fiemded firm performance and exit strategy.
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Existing firm-level studies have demonstrated ttwethpanies backed by equity investors grow
faster, are more innovative and more likely to gl than their non-equity backed
counterparts (Alperovyctet al, 2015). In this thesis, analysis undertaken hagier 7
examines the impact of equity financing on the ipiartg, growth and survival of funded firms
and explores the role of equity investors in inficieg entrepreneurial exit intentions.

This thesis extends the existing literature in mber of ways. First, retrospective data
is collected on the sources of financing used biirtelogy-based firms across distinct stages
in the lifecycle. Each firm is followed throughrecutive stages, building on both Bozkaya
and Van Pottelsberghe de la Potterie, (2008) arghhland Hutson (2006, 2010) who gathered
present-day data and used that to compare firmi$f@rent stages. In this thesis, data gathered
through fieldwork methods (Chapter 3) is used tmgibe a unique profile of the financing
patterns of technology-based firms within a lifdeyftamework (Chapter 4). Second, adopting
a broader definition of equity financing than ipital in the related literature (encompassing
venture capital, angel and government-sponsoredirigh, analysis in Chapter 5 explores the
demand-side determinants of equity financing. Téwrth in demand-side evidence is noted by
researchers (see Howorth, 2001; Gregateal, 2011; Rasmussen and Sgrheim, 2012).
Furthermore, those studies that do adopt a demdedgerspective are rather segmented,
focused primarily on venture capital and a narretvas signals in isolation (see Hsu, 2007,
Patzelt, 2010; Behrergt al,, 2012; Munari and Toschi, 2015). Third, extegdinis analysis,
Chapter 6 delves deeper into the determinantswfye@xploring whether determining factors
differ according to source of equity (angel, veataapital, government-sponsored), stage of
the lifecycle (seed, early-growth, expansion) amnermg the relationship between the sources.
The existing evidence focuses almost exclusivelfirmependent) venture capital. In practice,
entrepreneurs typically raise equity funding fromualtitude of sources (Bellavitet al, 2017)

and these sources differ along many dimensionsgudimg investment targets, screening
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methods, skills and competencies, governance arjdctoles (Droveret al, 2017).
Additionally, heterogeneity across the lifecycleagds raises the question of whether
determining factors apply across the different esagr depend on stage-specific attributes.
This issue has received little attention in theréiture. Furthermore, as regards the relationship
between these sources of equity, existing studiassfexclusively on the relationship between
venture capital and angel financing. Given theials gap in the literature, Chapter 6 also
examines the extent to which venture capital, mssrangel and government-sponsored equity
financing act as complements or substitutes to ettwdr in financing technology-based firms
over the different stages in the lifecycle. Fouatihd finally, Chapter 7 investigates the impact
of equity financing on the performance of funded8 and exit intentions of entrepreneurs.
Existing research in this area is largely segmentéti the vast majority of evidence based on
(independent) venture capitalists (see Engel anith&ah, 2007; Bertoret al,, 2010). Analysis

in Chapter 7 addresses this gap, adopting a breéudittbn of equity financing to explore
impact on patenting, growth and survival of eqgtitianced compared to non-equity financed
firms, while also examining impact according tom@uwf equity. Additionally, although there
has been an increased interest in entreprenewita{see Wennberg and DeTienne, 2014;
DeTienneet al, 2015; Leroyet al, 2015), a noticeable limitation is the concepsaion of

the exit decision as revolving around the entrepueriMason and Botelho, 2016). With this
in mind, Chapter 7 also considers the role of gguiainciers in impacting entrepreneurial exit.
These elements are explored using primary sourizegddhered through fieldwork methods,

the details of which we now turn to.
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CHAPTER 3 : FIELDWORK



3.1 Introduction

Documenting procedures and techniques employedten abllection is regarded as a
key component and one of the most visible parengfresearch project (see Kirk and Miller,
1985; Easterby-Smitlet al. 2015). With this is mind, this Chapter detaite tfieldwork
activities for this thesis. The focal point is fmcess surrounding the collection of primary
source data, with discussion centred on the thwem@ements involved — sampling, design of
survey instrumentation and data collection. To,@mdoutline of the secondary source data
compiled to complement primary data is providgako factg these threads are woven together
to explain the ‘how’ of this thesis.

A distinctive feature of this study is that anadyisi based on primary source data, with
evidence presented being fieldwork-based (Wol@5). The ‘field’, in this instance, is
Ireland and the starting point for discussion hergsisample design (Subsection 3.2.1). The
target population in building the sample frame wmasgenous technology-based firms, defined
using a sectoral classification (Tether and Stot898) based on the Statistical Classification
of Economic Activities (NACE) system (Eurostat, B8l The sample frame is further
stratified into two groups, equity-financed and femuity financed technology-based firms. A
sample frame of 685 technology-based firms was deohpcomposed of 313 and 372 equity
and non-equity financed respectively. This compnsive sample frame is a distinguishing
feature of the study. In the study closest to, tHisgan and Hutson (2005a, b; 2006; 2010)
utilise a sample frame of 257 Irish software firnisis study targets a unique, more inclusive,
sample frame, across both technology-based manufagtand knowledge-intensive service
sectors, through application of a broader classific of technology-based firms.

Data employed in quantitative analysis was gatheuwitising novel survey
instrumentation, the design of which is the foctiSabsection 3.2.2. Two structured survey

instruments were designed, one for administratmrthie equity financed sample frame,
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consisting of five sections, and a condensed vemidailing four sections for dissemination
among non-equity financed. Questions were fashiomextract information on characterising
attributes, entrepreneurial financing, innovatiastivaty, performance indicators and exit
strategies. Additionally, the survey designed dquity financed firms contained a section
devoted exclusively to characterising equity firmaad investors. Noteworthy and distinctive
design features of instrumentation include: anioalgtemplate devised to collect evidence
regarding sources of financing utilised retrospetyi over four stages in the lifecycle;
innovative questions designed to collect micro-midata by equity investor type (i.e. private
venture capitalists; corporate venture capitalistsiness angels; and government-sponsored
equity); inventive questions which examine pergpeston information asymmetries and
experiences in raising external debt and equityn@lwith financing preferencess-a-vis
internal versus external sources; and novel questiesigned to gather information not only
on the exit intentions of entrepreneurs but alsawitgqinvestors. Essentially, this
instrumentation was created to search inside thekHbox of the firm to extract unique micro-
micro data for quantitative analysis. Evidencéhed nature does not currently exist in the Irish
context.

The next crucial element in the fieldwork procesdata collection, and this process is
detailed in Subsection 3.2.3. In endeavouringg&sé out potential issues prior to encounters
in the field proper, survey instrumentation wasebalty piloted before the data collection
process began over two distinct phases. Thedirgeted equity financed firms, with the author
personally collecting data through face-to-faceemiews with founder-CEOs between
October 2010 and April 2011. In total, 153 intews were conducted, lasting an average of
1 — 2 hours, corresponding to a response rate mbajmately 49% for this group. Next, a
self-administered (condensed) questionnaire wasedisated online (postal or telephone

version upon request) to non-equity financed firmA. total of 141 firms participated,
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corresponding to a response rate of approxima&dy. 30verall, of the 685 technology-based
firms identified in the sample frame, a total o#28artook, corresponding to a response rate
of approximately 43%. Finally, upon completion ddta collection, all data was coded,
recorded in SPSS (Statistical Package for the E8ciantist) and cleaned prior to conversion
into Stata for quantitative analysis. The fact thata collection was undertaken personally by
the author is a distinctive feature of this stu@pecifically, personally conducting interviews
not only allowed the author to gain a unique pespe and insight into the entrepreneur’s
experiences of equity financing but also providedeas to the diversity of micro-micro data
upon which this study is built upon. Such fieldwarffers a depth of exploration and
understanding which can only be gained by engageiméme social world of research subjects
(Ruane, 2016).

As a final note, this primary source data is supweted with secondary source data,
which provides additional background informatidBources serve to clarify data gathered in
the field (for example, patent numbers), thus imprg the accuracy of primary data. Two
main resources were utilised, namely: (1) FAME; é)datent databases. These are outlined

in Section 3.3. Finally, Section 3.4 provides gaheonclusions for this Chapter.
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3.2 Primary Data

This Section details the process of collecting pryndata. Discussion begins with
consideration of sampling procedures (Subsecti@riBbefore moving to design of survey

instrumentation (Subsection 3.2.2) and ending figfklwork methods (Subsection 3.2.3).

3.2.1 Sample Design

Sampling methods are intended to maximise effigieand validity (Morse and
Niehaus, 2009). Choosing a sample is an impoasect of any research project as it is rarely
practical, efficient or ethical to study whole ptgtions (Marshall, 1996). According to
Webster (1985) a sample is a finite part of astiail population whose properties are studied
to gain information regarding the whole. The uhdeg principle of sample design is that a
subset of the cases in a population can providiilusdormation which describes the entire
population (Williams and Brown, 2019). Two sampgliprocedures were employed in this
study — sampling of technology-based firms whickeheeceived equity financing at some
stage in their lifecycle and sampling of those WwHiave not.

The unit of analysis here is the indigenous teabgpplbased firm. A clear-cut, broadly
accepted definition of exactly what constituteseehhology-based firm does not currently
exist, either in the academic area or economicpah general (European Commission, 2002),
although researchers propose various optionseXanple, in 1977 the Arthur D. Little Group
coined the term ‘new technology-based firm’ (NTB®hich they defined as having the
following characteristics: (1) have been establisfor less than 25 years; (2) be a business
based on potential invention or one having subistiteichnological risk over and above those
of normal businesses; (3) established by a groupddfiduals and so must not be a subsidiary
of an established company; and (4) establishethfopurpose of exploiting an invention or

technological innovation (Little, 1977). Subsedleresearchers adopted this classification
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in studying technology-based firms (see Hogan amsdh, 2005b; Grilliand Murtinu, 2014a),
although it has been noted that it is unclear wérethe term ‘new’ applies to the firm, the
technology or indeed both (Storey and Thether, 1,988nting to a rather subjective aspect of
this definition. According to Shearman and Bur(&éB88) the term should refer only to new
independent enterprises developing new indust@ber classifications used in the literature
include number of patents issued, investment ieaieh and development, and percentage of
workforce consisting of scientists and engineensafipleet al., 2004). Conversely, others
employ an approach which identifies technology-tésens by sector of operation based on
industry classification code (see Butchart, 1985th&r and Storey, 1998).

In selecting a classification for use in this tkeaidegree of pragmatism was necessary,
with considerations of simplicity and data availéypikey in the decision. Based on careful
deliberation of the literature, the sectoral applowas deemed the most efficient and clear-
cut option. This broad definition offers not omlgse of identification and categorisation of the
target population but also ensures that an adequatder of units can be identified to build a
sufficient sample frame. Several researchers gntpie industrial classification, using either
NACE, SIC or NAICS codes (see Carpenter and Pete@02a; Sjogren and Zackrisson,
2005; Bozkaya and Van Pottelsberghe de la Pott20@g; Bertonet al, 2011; Coleman and
Robb, 2012; Mason and Brown, 2012; Luukkoeeal, 2013; Northet al., 2013; Ejermo and
Xiao, 2014).

As such, for the purposes of this study a sectdeaisification is employed, based on
the NACE system. In Europe, firms are categoribeded on the NACE Statistical
Classification of Economic Activities system. NAGE& an acronym for the French title:
‘Nomenclature générale dégtivités économiques dans I€mmunauté€Européennes’.
First introduced in Europe in 1970, there haveesineen several revisions, with NACE 1970

being replaced by NACE Rev. 1 in 1990 which wasragpdated in 2002 to NACE Rev. 1.1.
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A subsequent revision took place between 2000 &@¥,2establishing NACE Rev. 2 by
Regulation (EC) no 1893/2006 in December 2006 .ofAkanuary 2008, NACE is the standard
classification of economic activity in Europe (apglin Ireland by the Central Statistics Office
from January 2009). An economic activity takesplavhen resources such as capital goods,
labour, manufacturing techniques or intermediadpcts are combined to produce specific

goods or services (Eurostat, 2018).

NACE is part of an integrated system of statistadaksifications and is derived from
the United Nations’ International Standard IndatrClassification (ISIC) of economic
activities. Analogous systems are the North Anarimdustry Classification System (NAICS)
in the U.S. and the Standard Industrial Classifica(SIC) system in the U.K. Under the
NACE Rev. 2 system Eurostat provides a classificatif sectors aggregated into technology-
based manufacturing and knowledge-intensive seinidestries by NACE Rev. 2 codes at
two-digit level. A reproduction is provided in Tlab3.1. Within this classification,
manufacturing sectors are categorised as high,umedr low technology-based on their R&D
expenditure/value added whilst knowledge intenaiterities are classified based on the share

of tertiary-educated persons in the sector reldtvbe total employed (Eurostat, 2016b).
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Table 3.1. Aggregations of Technology-based Sectdyased on Technological-Intensity

Manufacturing Industries by NACE Rev. 2 Code:

High-technology:
21 Manufacture of basic pharmaceutical products amtmhceutical preparatic
26 Manufacture of computer, electronic and optproduct:

Medium-high-technology:

20 Manufacture of chemicals and chemical proc

27-30 Manufacture of electrical equipment; Manufieetof machinery and equipment n.e.c; Manufactdr
motor vehicles, trailers and se-trailers;Manufacture of other transport equiprr

Medium-low-technology:

19 Manufacture of coke and refined petroleum proc

22-25 Manufacture of rubber and plastic productanifacture of other non-metallic mineral produ
Manufacture of basimetals; Manufacture of fabricated metal productsept machinery and equipme

33 Repair and installation of machinery and equipt

Low-technology:

product, wood and off products of wood, paper and papedyxts, printing and reproduction of recorded m
31/3z Manufacture of furniture; Other manufactut

37
o

—+

S;

10-18 Manufacture of food products, beverages, tobacamlymts, textile, wearing apparel, leather and rélfte

Services Industries by NACE Rev. 2 Code:

Knowledge-intensive Market Services:
50/51 Water transport; Air transpc

Architectural and engineering activities, techniesting an@nalysi:
73-74 Advertising and market research; Other professj@tantific and technical activiti
78 Employment activitie
80 Security and investigation activit

High-tech Knowledge-intensive Services:

59-63 Motion picture, video and television prograenproduction, sound recording and music publish
activities; Programming and broadcasting activiti@&&lecommunications; Computer programmi
consultancy and related activities; Informationvgar activitie:

72 Scientific researcand developme

Knowledge-intensive Financial Services:
64-6€ Financial and insurance activit

Other Knowledge-intensive Services:

58 Publishing activitie

75 Veterinary activitie

84-93 Public administration and defence, compulsogial security; Education; Human health and $oaiak
activities; Arts, entertainment and recrea

Less Knowledge-intensive Market Services:

79  Travel agency, tour operator reservation servickralated activitie

82 Office administrative, office support and other busineggpsrt activitie
95 Repair of computers and personal and households

69-71 Legal and accounting activities; Activities bead offices, management consultancy activiges;

ng
Ng,

Source: http://ec.europa.eu/eurostat/cache/metadata/Asiteee esms an3.pdf
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This target population is further stratified intwot groups: equity and non-equity

financed firms. The sampling procedures for eaehdescussed below.

Equity Financed

In building a sample frame of equity financed tembgy-based firms, two aspects had
to be considered. First, there is no publicly asd®#e complete register of indigenous firms
that have obtained equity finance. Second, the tfrsampling (2010) was characterised by
challenging market conditions coming out of the dawn., with low investment activity
seeing seed and first round funding being partiulaard hit (Pierrakis, 2010). As such,
random or probability sampling methods could naisfely guarantee enough respondents to
provide necessary data. Thus, firms were idedtifieough non-probability sampling, the aim
of which was to identify as many firms as possibéher than a target number, which fit the
following: (1) had obtained equity (independentpmrate and government-sponsored venture
capital, or business angel) funding (see Chapt&ettion 1.2 for definitions); (2) operate in
an applicable technology-based sector; and (3)iradgenous enterprises. Consequently,
purposeful sampling was deemed the most advantageogedure as, although perhaps not
ideal from the standpoint of statistical theoryyvduld allow for the identification of as many
Irish equity-financed technology-based firms assgme. Purposeful sampling is a technique
utilised for the identification and selection ofanmation-rich cases upon which one can learn
a great deal about the issue of central importemtee enquiry (Patton, 2014). This procedure
involves identifying and selecting units that aspecially knowledgeable about or experienced
with the phenomenon of interest (Cresswell andd@lark, 2011).

The main sources used in identifying firms wereorepof the Irish Venture Capital
Association (IVCA) and Enterprise Ireland — partaely the IVCA Venture Pulse Survey and

Enterprise Ireland’s Annual Seed and Venture Chpagaort. These publications, although
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being the main (publicly available) listings of desctivity for Irish businesses, suffer
limitations. Specifically, Enterprise Ireland prdes only a list of firms financed through their
government-sponsored equity funding scheme. TKANON the other hand, produces a more
complete listing based on investments made by mesmiad Enterprise Ireland,
supplementing this data with published informaf@here available) on investments made by
non-members. Data mostly comes from investmentierbgt domestic venture capital funds
(for example, Kernel Capital, Seroba Lifescien@g3T, Atlantic Bridge, Fountain Healthcare)
and, where available, international investors @eample, Balderton Capital, Draper Espirit
and Amadeus Capital in the UK; Celtic House in @&naCross Atlantic, SOS Ventures and
Polaris Partners in the US; Capital E in Belgiurijowever, their reports are predominantly
based on information supplied internally by membefverall, both sources suffer from
opaqueness regarding the invisible equity market @apture only deals that are publicly
announced or initiated by members while missindgsd@ade by private (angel) investors) and,
as a result, their listings may suffer from incoetplor missing datd. Nonetheless, taking
these sources together could reasonably be asstoriesl a goodepresentation of equity
activity in Ireland.

Although most of the sample frame was compiled fibse publications, a closer
examination proved that the lists were incomplet8pecifically, additional firms were
identified using several secondary sources, namelyspaper articles and websites of Irish
fund providers (e.g. Kernel Capital, Enterprise iBgDelta Partners) along with information
published by the Halo Business Angel Network (HBAM)detailed list of all sources and the
number of cases obtained from each is present€dhle 3.2. These provide a comprehensive

(publicly available) record of indigenous equitpdnced technology-based firms, totalling a

44 A notable issue regarding research into equitrfaing is the existence of the invisible, or hiddgde of the
equity market that is the angel investor (Masbal, 2016).
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sample frame of 445 eligible respondents. Whilergeffort was made to identify as many
firms as possible that fit the criteria, this isaanple frame rather than a complete listing of the
target population. Given the private and invisib&ure of business angel investing (Mason
et al, 2016), and the absence of a single access poiaingel deal activity, difficulties in
identifying firms with angel finance during samgimeant that all angel financed firms could
not be identified. Moreover, investments by int&ional venture capital funds may not be
recorded in accessible sources unless a co-invastwes also made by an lIrish fund or
information regarding the investment was made plibhvailable. The total of 445 firms is
thus as comprehensive a sample frame as possiuge tiie resources available.

Once these firms had been identified, the FAME @ondhpanies Registration Office
(CRO) databases, along with Google and the Goldge$were used to verify their name and
status, obtain contact details and, where availgetethe name of the founder. These searches
also allowed for the identification of firms whidiad pursued divestment or exit€d.In
corroborating that firms were (or were not) equdibanced, the FAME database was used to
verify shareholder listing€. In total, 144 of the initial 445 were identifies either non-
survivor or exited (merger or acquisition), bringithe sample to 301 firms. Additionally, 12
firms contacted as part of the non-equity-finangeoup had obtained equity finance (from

business angels in all cases) and were thus traedf® the equity financed grodp.

45 Those which had been acquired were identifiedutinosearches of newspaper articles and industrgitesh
those which had been dissolved or liquidated weoeendlifficult to identify but were mostly found ugj the
FAME, CRO and Solocheckv(vw.solocheck.i¥ databases.

46 While it is not always possible to identify angélem this listing, any reference to venture cdjsita or
government-sponsored equity funds is observable.

47 Although the IVCA publications do include investmi® made by private investors, the firms identifieste
were not included in any IVCA report. This discrepg could simply be symptomatic of angel financimere
investors outside of formal syndicates/groups deegely invisible population (Masacet al, 2016).
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Table 3.2. Sources Utilised in Compilation of Samplof Equity Financed Firms

Source Total Cases
Irish Venture Capital Association, VenturePulsev@ys, 2007 — 2009 177
Enterprise Ireland, Seed & Venture Capital Rep@@90 — 2008 152
Enterprise Ireland, International Investor Foru@Q2 12
AIB Seed Capital Fund Portfolio 4
ACT Capital Portfolio 23
Bank of Scotland Portfolio 2
Delta Portfolio 18
Enterprise Equity Portfolio 6
ETV Capital Portfolio 5
Growcorp Group Limited Portfolio 1
TVC Holdings Portfolio 5
Western Development Commission Portfolio 24
4th Level Ventures Portfolio 2
Halo Business Angel Network 8
Newspaper Articles 6
Total — Eligible Sample Frame 445
Non-Survivor/Exited (144)
Moved from non-equity financed sample 12
Total — Cleaned Sample Frame 313

Source: Author’'s Own

Notes * See Table 3.3 for details of non-equity financetdgla composition
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Non-Equity Financed Firms

A similar sampling process was employed to comaieample frame of non-equity
financed technology-based firms. The target pdmravere indigenous companies identified,
in so far as possible, as not having received eatequity financing and operating within the
technology-based sectors of interest. The ovarallwas to provide a comparison base for
data gathered from equity financed firms.

Various sources, detailed in Table 3.3, were etilisThese included business listings

in the Golden Pages, at www.business.ie, and oocygaublished for various technology and

enterprise centres, including any businesses Ilisteshcubation centres which had not been
identified for inclusion in the equity financed gm Member lists provided by the Irish

Software Association along with the Irish Times prd000 Companies” were also utilised.
Publications of El (for example, High-Potential 1ap Directories), Udaras na Gaeltachta
(for example, case studies, news and media puiditgtand County Enterprise Boards were
also accessed (this did not comprise official ¢liéstings — this information is not publicly

available, and the agencies maintain confidengiabitdo not release official client lists). These
agencies do, however, provide information regardimgpanies they have been involved with
through, for example, advertisements or news agigublished on their websites. Another
source of information was the Irish Small and Medifized Enterprises (ISME) organisation,
who provide a list of members on their webpage ctvlallows for searches to be carried out
by sector or business type. In total, a samplaé of 497 firms was identified. This is slightly
higher than the initial sample frame of eligibleuggfinanced firms (N = 445) simply to

guarantee a sufficient number of responses givahdhta collection with these firms was

intended to be via self-administered online (ceplone) survey (see Section 3.2.3 next).
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Table 3.3. Sources Utilised in Compilation of Samplof Non-Equity Financed Firms

Source Total Cases
Golden Pages 115
www.business.ie 58
Occupancy Lists Enterprise Parks/Incubation Cergtes 78
Irish Software Association Portfolio 15
ISME Portfolio 54
Enterprise Ireland 63
Udaras na Gaeltachta 19
County Enterprise Boards 42
Irish Times “Top 1000 Companies” 16
Various Newspaper Articles 37
Total — Eligible Sample Frame 497
Non-Survivor/Exited (113)
Moved to equity financed sample (12)
Total — Cleaned Sample Frame 372

Source: Author’'s Own

Notes * See Table 3.1 for details of equity financed sarphaposition

In cleaning this eligible sample frame, 96 of théial 497 were identified as non-
survivors with a further 17 acquired/merged. Trisught the total to 384 firms. As mentioned
above, 12 were removed as they had angel financifge eventual sample frame for non-
equity financed firms totalled 372 firms.

In total, 685 (313 equity and 372 non-equity) irigus technology-based firms were

identified for inclusion in the sample frame foististudy.
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3.2.2Design of Survey Instruments

In approaching any field of enquiry, one utiligestrumentation to measure features
and characteristics of the universe explored (Rdi€98). It is with the design of
instrumentation that this subsection is concern@d/o structured survey instruments were
designed for data collection, one for administratio equity financed firms and the other, a
self-administered condensed version, to non-equiBelow, these will be considered by
reference to their design and intentions, in teofhie issues they aim to explore, how these
issues were addressed and why they were examindte ifashion adopted. Each survey
section will be dealt with, in turn, with an empisa®n question formulation and the
information the question was designed to elicitcopy of all instrumentation is provided in
Appendix 1. It should be noted that the instrureenthile almost identical, have two main
differences, namely: (1) the instrument for eqdiitanced respondents contains an additional
part (Section 3) devoted purely to equity financiagd (2) in the final part of each instrument
(Section 4 for non-equity; 5 for equity) regardiexgjt, the equity financed version contains

additional questions relating to exit intentionseqtity investors.

3.2.2.1General Characteristics of the Firm

To begin, Section 1 focused on general charadteyist the firm and the founder-CEO.
This set of questions was identical in both insteats and serves two main purposes. First,
apart from work by Hogan and Hutson (2005a, b; 20&re has been scant attention paid to
building an in-depth profile of the characteristafsirish technology-based firms and those
individuals running these businesses. Second,rdgtading firm-specific and human capital

factors gathered is key for empirical analysis (@&es 5, 6 and 7).
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The section began by confirming the respondentés(i@. founder, founder/CEO, non-
founder/CEQ), the firm's year of establishment, reat legal status (public or private
company) and main line of business.

Next, a series of three questions were includedatiber information regarding the
firm’s market environment, focusing on competitipnpduct differentiatio?f and exporting
activity. As discussed in Chapter 2 (Section 2edjdence suggests that product attributes
such as uniqueness or differentiation play a mktiracting equity (see Hindle and Lee, 2002;
Petty and Gruber, 2011). The respondent was askammpare products in their main product
group with those of their rivals and to appraiseethler they were: identical; very similar;
similar; different; or very different. The varigdk a self-appraised measure of differentiation,
designed based on Power and Reid (2013, 2015).néhe&e of the target market and
competition within that market are also said tarbportant criterion for equity investors (see
MacMillan et al, 1985; Zacharakis and Meyer, 2000; Sheplkead, 2003; Petty and Gruber,
2011). Respondents were simply asked to stateuitmder of main rivals in their main market,
to provide a quantitative measure of rivalry. &lesting a measure for export activity, the
survey followed existing work which uses foreigriesaas a percentage of turnover (see
Coeurderoyet al, 2012; Ridinget al, 2012b). In line with this, but to gain a mamedepth
profile, respondents were asked to indicate thegmtage of turnover generated in local,
regional, national, European and international reirk

It is commonly agreed that the assets of techneb@ped firms are predominantly
intangible, typically knowledge assets partly endestlin the human capital of the firm and
ordinarily specialised to the firm in which theyside (see Kortum and Lerner, 2000; Hall,

2002; Revest and Sapio, 2012). As such, assetgihidity is generally more pronounced

48 Everywhere the word ‘product’ is mentioned in thavey instrument the word ‘service’ was also ideld.
The same convention is adopted in the text her¢hesderm product encapsulates tangible (physicadyzts)
and intangible (services) goods.
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among technology-based firms (Gompers, 1999). éstion was thus included, not only in
the interest of examining this specific charactarisf technology-based firms, but to build a
unique profile of the types of intangible assetd by these firms. Respondents were presented
with a list of possible intangible assets and adkedelect all that apply to their firm. An
‘Other option was also included, to capture any possitlengibles not included in the list
specified.

Following this, attention turned to the entreprenaitth a series of questions designed
to collect data relating to the human capital ef firunder-CEO. First, to measure education,
commonly used as a proxy for general human cafsigsl Gimmon and Levie, 2010; Teixeira
and Travares-Lehmann, 2014), respondents were &skedicate the highest level of formal
education attained. Next, specific human capitéhe founder-CEO is measured by years of
industry-specific experience, commonly used in psiudies (see Sudetk al, 2006; Clark,
2008; Colombo and Grilli, 2010). Finally, responttewere asked to indicate if they had
experience of working overseas and, where they aresinn the affirmative, to specify number
of years. Patzelt (2010) reports evidence of atigesrelationship between international
experience and venture capital.

The data obtained in this section of the instrumigm is used to build a unique and
novel profile of Irish technology-based firms, theiarket, intangible assets and to characterise
the entrepreneurs behind these firms (ChapteMireover, these measures are used in all

econometric models (Chapters 5, 6, and 7).

3.2.2.2Entrepreneurial Financing

The second section, identical in both surveys, desoted to the entrepreneurial
financing of technology-based firms. A novel teatplwas constructed, the aim of which was
to collect data retrospectively for all sourcedinfncing used over the stages in the firm’s

lifecycle to date. A reproduction is provided ilglre 3.1. Within this template, four stages
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(seed, early-growth, expansion and later) werelalyspgl in a row, with the first column of the
matrix containing 18 possible sources of financifdis list was compiled following extant
literature (see Roberts, 1991; Berger and UdeB81Bozkaya and Van Pottelsberghe de la
Potterie, 2008) and to capture the sources ofeqtinterest in this study (independent venture
capital, corporate and government-sponsored verdapéal, and business angel funding).
Every new source of finance obtained during eaapestvas recorded. Additional notes (for
example, number of investors, year of investmelot) &vere also recorded during interviews
with equity financed respondents.

To illustrate the use of this template, let usfhyieonsider the sample response below.
This equity financed firm was established in 2008 therefore in the expansion stage at the
time of data collection (2011). Over the lifecyctbe firm used a variety of sources of
financing. This firm began, at the seed stagd) wérsonal funds of founders and investment
from f-connections (i.e. family and friends). Maouyiinto the early growth stage, the founders
committed additional funds, obtained a small ova&fitdrbegan utilising trade credit, and
received government funding in the form of an Int@an Voucher. In their third year of
operation (2006), the firm obtained equity investinitom two business angels along with
matched funding through Enterprise Ireland. Durihg expansion stage, retained profits
become a source of funding. It should be noted #@d#tough the bank overdraft and trade
credit were still in place, they are not selectedhee template only focuses on new sources of
funds utilised during each stage. During the 2P089 period the firm finalised a round of
investment with a venture capital fund. One angel Bnterprise Ireland also participated in
this round, although these were not marked as wexrg repeat investors. The firm had not

reached the later stage at the time of data calleeind so this column in left blank.
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Figure 3-1. Response Format for Calibration of Finacing over the Lifecycle: Case of an Equity FinanaeTechnology-Based Firm

2.1

Please indicate each source of financing obtained during the following stages in your firm’s lifecycle:
(Tick all new sources of financing utilised during each specific stage)

Seed Stage Early Growth Stage Expansion Stage Later Stage
(first year of trading) (2-5 years) (6-9 years) (10+ years)
(zo002) (200k - 200%) (2o~ zon) n/e

Personal funds of founders (e.g. personal savings) M N ] 0
Retained profits/earnings 0 0 c 0
Business overdraft O Vel O O
Business mortgage 0 0 0 ]
Short-term business loan (term of less than 5 years) O O ] 0
Medium-term business loan (term of 6 to 10 years) 0 0 O 0
Long-term business loan (term of more than 10 years) 0 0 0 0
Trade credit 0 [N O 0
Invoice discounting ] ] 0 ]
Leasing or Hire Purchase 0 ] O 0
Funds from family/friends re ] ] O
Director’s loan ] ] ] ]
Share capital 0 ) 0 0
Private venture capitalist(s) ] ] lda,]o‘\\ B{x, =\ ]
Corporate venture capitalist(s) O ] S 0 \ once) 0O
Angel investor(s) O rzpé\) & x 2 Bl 3 é:?; ]
Government-sponsored equity finance — please specify 0 hal T 0 2_‘2\ M) 0
source (e.g. Enterprise Ireland) £.%. ("lﬂ\*c\\eﬂ)
Government funding — please specify source (e.g. County 0 N~ 0 0
Enterprise Board) Thne. Vaahes
Others (please specify sources)

0 0 O O

0 ] O O

(] O O (i

0 O [ (]
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This template is a unique and novel feature oktlreey, gathering details on financing
across the lifecycle. It is designed to build arrknby Bozkaya and Van Pottelsberghe De La
Potterie (2008) and Hogan and Hutson (2010) inimgortant ways. First, data gathered is
retrospective, collected over distinct stages ie thecycle, while Bozkaya and Van
Pottelsberghe De La Potterie (2008) and Hogan ardgadn (2010) gather data for one specific
stage for each firm surveyed. In the former, examg the financing of small technology-
based firms in Belgium over four stages of theclfde (i.e. seed, start-up, early-growth and
development/expansion), the authors presented mdspts with a description of each stage
(based on Mayer, 2002) and asked them to selfistiecstage which best described their
current position. In the latter, using data frameH software firms, the authors categorise firms
into four age groups based on age at the time nfeguas follows: start-up (< 2years);
commercialisation (2-4 years); growth (5-9 yeaasid maturity (> 10years). Second, the list
of sources of financing compiled is more detaildgiozkaya and Van Pottelsberghe De La
Potterie (2008) examine 10 sources (personal fuiaasily and friends, retained earnings,
commercial bank loans, government subsidies, nmamtial institutional funds, other debt-
finance funds, business angels, venture capitaloginer equity-finance funds). Hogan and
Hutson (2010) include 3 sources of internal (i.&visgs, consultancy revenues; retained
profits) and 4 sources of external (i.e. bank lparenture capital, private investors, and
government grants). The list compiled for this gtuttluded a total of 18 sources of funding,
both internal (personal funds, retained profitsectior's loan) and external (family/friends,
debt, share capital, government funding, and eduitgling). Moreover, respondents were not
limited to those listed (i.e. ample space was mtedifor any Other sources obtained). This
unique template thus provides novel data pertaitonthe financing patterns of indigenous

technology-based firms over their lifecycle.
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The next question examined preferences in reléidinancing (i.e. internal or external
sources), developed based on the pecking ordethggie (POH). As discussed in Chapter 2
(Section 2.2), the POH, developed by Myers (198dl) iyers and Majluf (1984), posits that,
due to information asymmetries between firms armaViders of finance, internal sources of
finance are preferred over external. Respondepts wimply asked:‘When your business
requires additional financing, do you prefer tolisg internal sources of capital (e.g., retained
profits), where possible, before resorting to exétifinancing (e.g., debt or equity funding)?”
Although producing a binaryyés/ng response, the question also included an opendende
follow-on asking respondents to explain the reaspivehind their preference. This question
is modelled on Mac an Bhaird (2010), where respotsdeated the statemertgrefer to use
retained profits as much as possibtei a scale from strongly agree to strongly disagré\
similar format is utilised by Hogan and Hutson (26p

It is generally accepted that financing for entesy@urial start-ups begins with founders
investing personal funds (see Berger and Udell3188leman and Robb, 2012). Furthermore,
personal investment signals the quality and paewti the project, as the extent of inside
equity can be interpreted as a measure of theprtreur’s confidence in and commitment to
the firm (Prasad, 2000). Respondents were askptbtade an estimate of the percentage of
total seed stage finance which came from foungexsonal funds.

Following this, several questions were includedtdd a profile of debt financing.
First, a filter question assessed whether the refgot had utilised debt. Those who answered
‘No were asked to skip to the end of the sectionosehanswering affirmatively were asked
to provide details of the following: the numberhainks they bank with; the number of years
spent banking with the primary financial institutjoand the collateral (if any) required to
guarantee debt financing (i.e. personal asset®abdsiness assets). Respondents were also

asked to rate the importance (on a five-point sfral@ ‘very important’ to ‘not important at
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all') of various considerations on their decisian utilise debt finance (e.g. interest rates,
collateral requirements, debt-tax shield, etc.)jheDresearchers have utilised a similar design
(see Hogan and Hutson, 2005b; Mac an Bhaird, 2010).

Next, respondents were asked to assess the extehidh they agree (on a scale from
‘strongly agree’ to ‘strongly disagree’) with statents pertaining to the availability of various
sources of finance, requirements of financiersaalability of funding. Finally, respondents
were asked to indicate from a list provided (foammple, retained profits, business overdratft,
business loan, f-connections, venture capital Hess angel, etc.) the sources of financing that
they would consider seeking and utilising in thieufa. An Other, please specifgpace was

also provided for any sources not listed.

3.2.2.3Characteristics of Equity Financing

In the instrument designed for equity financed fri8ection 3 was devoted to equity
financing. Specifically, micro-micro data was ealled on the characteristics of each
individual source (e.g. location, control, ownepshinteraction, etc?y, with a view to
developing an in-depth understanding of the edfiigncing of technology-based firms by
gathering data concerning a wide variety of elesa@ntluding not only these implicit factors
but also entrepreneurs’ judgments and perceptions.

Briefly, equity investment is characterised by #igant information asymmetry and
uncertainty (see Sahlman, 1990; Asetital, 1998; Cumming, 2006). As discussed in Chapter
2 (Subsection 2.2.2), private equity investors camiyutilise various control mechanisms to
mitigate agency problems (see Gompers and Lerrd];2Cumming and Johan, 2013).

Investing locally is one method by which equityestors can reduce uncertainty and thereby

4 The layout of this section included space for itlefaertaining to six equity investors. Where msgents
indicated that their firm had received funding framre than six sources of equity financed, theyevasked to
provide information pertaining to their six mairvastors.
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minimise risk (see Florida and Kenney, 1988a, bsdwa 2007). Extant evidence highlights
the role of geographical proximity in equity invesnt (see Sapienza, 1992; Lerner, 1995;
Davilaet al, 2003; Manigaret al, 2006; Cumming and Dai, 2010). To test for thespnce

of local bias in equity financing in Ireland, resplents were asked to indicate the location of
each equity investor among the following: locallour drive); within region; rest of Ireland;
UK/Europe; or international.

Given that contracts are inherently incomplete,itggavestors commonly choose to
closely monitor their portfolio companies formably taking a seat on the board of directors
(see Rosensteiet al, 1993; Kaplan and Strémberg, 2001). By havirsga on the board of
directors, equity investors not only have the apibh influence business decisions but can also
obtain valuable information regarding the firm’sfpemance and can monitor the entrepreneur
(see Lerner, 1995; Hellmann and Puri, 2002). Redgots were asked to identify all those
investors holding seats on their board.

The next aspect considered was stock ownershipityEigvestors utilise common or
preferred stock, or a combination of these seesriiKaplan and Stromberg, 2003). Preferred
equity holders have the rights to a stream of meifipd dividend payments and rank behind
debt holders (but ahead of common equity holderbankruptcy proceedings (Cumming and
Johan, 2013). As such, respondents were askedlittate, for each equity investor, the type
of shareholding (i.e. common stock, preferred stoclka combination of both).

Sociologists have long argued that referrals froeogbe in whose judgement the
decision maker has confidence make them more fabbudisposed to the person referred
(Blau, 1964). For equity financing, third partyaeals can play an important role. From the
entrepreneur’s perspective, referrals can be usaefulidentifying potential investors,
particularly individual angel investors (Paetl al, 2003). From the investor’'s perspective,

referrals provide information regarding qualitiekigh may be difficult to observe, such as
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entrepreneurial competence (Shane and Cable, 20B2examining the role of referrals,
respondents were asked to indicate which, if ahyhair investors they were referred to and
to provide details of their reference. For thostheut a referral an open-ended question was
including, asking the respondent to briefly explagw they found their equity investor.

Next, respondents were asked to specify whethgrrdeeived investment in funding
rounds or in one lump sum. The aim was to exarttieeuse of staged financing, which
involves contributing financial investment in stagwer time. Instead of investing all funding
up front, equity investors stage investment basethe receipt of new information about the
project and achievement of certain milestones (Gospnd Lerner, 2001). Staging capital
infusions not only reduces the risks inherent innaestment but allows the investor to gather
additional information and monitor progress (Wand Zhou, 2004). Hence, itis a useful tool
in reducing the information asymmetries and agesgs associated with investment.

Typically, equity investors are actively involvad portfolio firms (see Lerner, 1995;
Hellmann and Puri, 2002). Although investors camitor investees formally by taking a seat
on the board of directors (Kaplan and Strémberg)120they also rely on informal
involvement, such as telephone calls, emails oormél meetings (Ortgiese, 2007). In
examining the frequency of such interaction, Baitat al (2004) use a scale (weekly,
monthly, quarterly, annually) to measure site sisimong European venture capitalists. A
similar design was used here, with respondentsdaskimdicate how often, outside of formal
board meetings, they interact with each equity stmefrom the following reply categories:
daily; weekly; monthly; less than once a quarteiarterly; twice yearly; and yearly.

The prospect of sharing risk with equity investtas impact on the financing decisions
of entrepreneurs (see Angt al, 1990; Reid, 1998). These investors take a sitakee
business, sharing both the upside and downside ({fikrmanret al, 2012). The sharing rule

implied by equity financing is such that both tlgpiigy investor and the entrepreneur cannot,
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at the same time, have a claim of 100% in the fide Bettignies and Brander, 2007). In
examining the relevance of risk-sharing in the egmeneur’'s decision to utilise equity
financing, a scale was thought to be the best optithis produces a rating of the importance
of risk-sharing and is thus more effective thaimgpte binary measure or a qualitative answer
which may be difficult to code for empirical anab/s Respondents were therefore asked to
rate the importance of risk sharing with each gguivestor on a four-point scale as follows:
unimportant; moderately important; important; aegywimportant.

As discussed in Chapter 2 (Subsection 2.4.2)gererally agreed that equity investors
contribute not only financially but non-financialthrough activities including monitoring,
strategic advice and networking (see Sapietzh, 1996; Colombo and Grilli, 2010). Briefly,
equity investors add value by coaching, that isyiling financial, administrative, marketing,
strategy and management support (Luukkosteal., 2013. Equity investors also support the
professionalisation of young firms (Bottaz al, 2008), along with facilitating access to
specialised professional services and alliancels thitd parties (see Colombe al, 2006;
Hsu, 2006). Based on a review of the literaturiistavas compiled of twelve possible non-
financial benefits, ranging from various forms afvize to referrals to networkiij. The
objective of this question was to examine the edt@rvhich investors provide such benefits,
from the entrepreneur’s point of view. Ample spas also left, markedOther, for the
respondent to detail any non-financial benefitslistéd.

Next, respondents were asked to detail informakguested as part of the application
(due diligence) process with each investor. Dueadverse selection and information
asymmetry problems (Amigt al, 1993), gathering information is one of the mostcial

phases in the equity investment process (Manejat, 1997). This question was intended to

%0 Specifically, this list included: technical adviomanagerial advice; market advice; financial adyiegal
advice; financial contacts; industry contacts; oosdr/client contacts; government agency contaethy tith
hiring/recruiting staff; provision of business seps; and mentoring.
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assess the extent of the screening process andhoethgs process among the different investor
types. The choice set included: formal applicafarfinancing; business financial statement;
business plan; personal financial statement; apglraif assets to be financed; cash flow
projections; presentation to investors; and letbéiaterest. An Other’ option was included.

Finally, respondents were asked to indicate theomapce of various considerations
relating to their decision to seek equity. Thesestderations include: loss of control; loss of
management freedom or independence; pressure hgelihe management team or bring a
new management team onboard; pressure to meetrffes set by investors; increased burden
of monitoring costs; pressure to appoint non-exeeuwdirectors; and search costs. Response
categories ranged from very important through tbimportant at all. Considerations were
selected for inclusion based on issues identifiethe related literature (see Gompers, 1997;
Hogan and Hutson, 2005b; Cumming and Johan, 20@¢am, 2008).

Finally, two open-ended questions were include&jngsrespondents to give their
opinion of the process of raising equity financd smoutline the main uses of equity. The aim
of these questions was to gather qualitative dattaiming to experience in accessing and
raising equity along with gaining an insight intbet activity equity is funding within

technology-based firms.

3.2.2.4Innovation Activity

Two streams of literature link equity financing andovation activity. First, evidence
suggests that innovative firms are more likely éoeive equity funding (see Hellmann and
Puri, 2000; Peneder, 2010). Second, evidence shmvequity helps spur innovation (see
Kortum and Lerner, 2000; Gompers and Lerner, 2@&;Rin et al, 2006). A positive
relationship between innovation and firm performeand survival has also been documented

(see Cefis and Marsili, 2005, 2006; Thornhill, 20B6ntana and Nesta, 2009; Cohen, 2010).
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A notable obstacle in assessing innovation actiitywever, is difficulty measuring
the numerous dimensions of innovation (Buddelmeyat, 2010). Common gauges include:
innovation orientation (i.e. product/process) (€afis and Marsili, 2005, 2006; Fontana and
Nesta, 2009; Peneder, 2010; Bgring, 2015); R&D (Bdega-Argiles and Moreno, 2007;
Esteve-Perez and Manez-Castillejo, 2008); and leuielal property (see Wagner and
Cockburn, 2010; Buddelmeyet al,, 2010).

As such, Section 3 in the survey for non-equitaficed respondents and Section 4 for
equity financed consider innovation activity. T@&ections are identical in both surveys and
begin with a question designed to evaluate thel lefvproduct and process innovation over
stages of the lifecycle. A definition of each tygfeinnovation was provided for clarification
and respondents were asked to self-assess theefregof product and process innovation at
each stage of their firm’s lifecycle with one oétfollowing options: continuously; regularly;
rarely; never.

Next, attention turned to intellectual property)(IRespondents were asked to indicate
all IP protection mechanisms, both formal and imfal, from the following: secrecy;
complexity of design; confidentiality agreementgd-time advantage; registration of design;
trademarks; copyrights; and patents. Those withra were also asked to state the number
of patents issued in Ireland, Europe and the Uriitiadies.

To end, three questions pertaining to researctdamdlopment (R&D) were included.
First, respondents were asked to indicate the &ecy of R&D activity, with the following
response categories: daily, weekly, monthly, onceuarter, twice yearly, and yearly.
Following this, respondents were asked to indidateeir firm had, to date, availed of R&D
tax credits. Some countries, including Irelandeoé tax credit or subsidy for R&D spending,
to reduce the costs of R&D investment. Such acpabbserves that the cost of capital is

relatively high for R&D and hence attempts to cltise gap via a tax subsidy (Hall, 2002).
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Finally, for those firms utilising the R&D tax criédcheme, respondents were asked whether

this acted as an incentive to increase the levBi&D activity undertaken by their business.

3.2.2.5Performance

The next part (Section 4 for non-equity; Secticiobequity) was designed to collect
guantitative measures of performance and scaléindrwith existing research, the following
measures were chosen to examine whether equityciafirms perform better in terms of:
employment growth (see Engel and Keilbach, 200fidBeet al, 2011); asset growth (see
Manigart and Van Hyfte, 1999; Alemany and MartiD2)) and turnover or sales growth (see
Peneder, 2010; Grilli and Murtinu, 2014a, b). Towa for the calculation of these measures,
respondents were asked to provide an estimateedbtltowing for the end of the first year of
trading and current trading year: employee num{ged- and full-time); turnover; total assets;
and operating income. These figures provide thasbfmr empirical analysis (Chapter 7)
relating to the performance of technology-baseddirgiven that such information is generally
not publicly available for small, privately-heldrrfis. The only other question asked the
respondent to indicate, for an average trading, {eampercentage of total expenditure devoted

to: R&D activities; personnel training; and techog) acquisition/licensing.

3.2.2.6Exit

Finally (Section 5 for non-equity; Section 6 forudy), we turn to exit. The layout is
different in each instrument, as detailed belower@ll, data provides unique evidence on
entrepreneurial and equity investor exit.

For non-equity financed firms, Section 5 examinad#repreneurial exit. An
entrepreneurial exit is defined as the procesautiiravhich the founder of a business leaves

that business, thereby removing themselves, inimargegrees, from the primary ownership
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and decision-making structure of their businessT{B@ane, 2010). Entrepreneurs can exit in
many ways, including family succession, sale thiedtparty (e.g. management/employees,
another company, or via an initial public offeri(iO)), or they can windup the business
through bankruptcy or closure (Wennberg and Delger2®14). For the purposes of this
research, respondents were presented with thevioldplist of possible exit routes: IPO, trade
sale, management/employee buyout, family trankfgridation, voluntary cessation, or other.
This provides an indication of whether the respomdbelieves there is a market
(public/private) for their firm, the likelihood d&dmily succession and whether management or
employees were equipped to buyout the entrepreneur.

The Section began with a filter question, whicheakthe respondenDb you have an
exit or transfer strategy in place for your ownt@%i Those who responded affirmatively were
asked to indicate their planned exit route. Thas ¥ollowed by an open-ended question asking
the respondent to explain why this is the chosérstrategy. Those who answeredid® were
asked to indicate the most likely route for theiemtual exit. Again, an open-ended question
asked them to explain their choice. The focus tiiemed to perceived barriers to exit, with
respondents asked to indicate, from a list of fimsdiarriers, those most pertinent in their exit.
F