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Abstract Why are some entrepreneurs able to start a

new firm more quickly than others in the venture

creation process? Drawing on pecking order and

agency theory, this study investigates how start-up

capital structure influences the time to either new firm

founding or quitting the start-up process. The temporal

aspect of the start-up process is one that is often

discussed, but rarely studied. Therefore, we utilize

competing risk and Cox regression event history

analysis on a nationally representative sample of US

entrepreneurs to investigate how start-up capital

structure impacts the time in gestation to particular

kinds of start-up outcomes. Our findings suggest that

external equity has an appreciable impact on new firm

emergence over time, and that the percentage of

ownership held by the founders attenuates the benefits

of external equity.

Keywords Start-up outcomes � Capital structure �
Nascent entrepreneurship � New firm founding � Start-
up financing � Event history analysis � Panel study of

entrepreneurial dynamics

JEL Classifications M10 � M13 � G32 � M21

1 Introduction

Why are some founders able to start a new firm more

quickly than others? Additionally, why are some

founders able to quit the start-up process more quickly

than others? Finally, why do some founders persist for

years, still trying to implement new firms? The time it

takes entrepreneurs to create an organization is an

important aspect of entrepreneurship that has rarely

been examined. Although there are several perspec-

tives and potential explanations for why some

founders are quicker than others to reach some kind

of outcome, our study expands on the concepts of

adverse selection and moral hazard to develop argu-

ments for the temporal impact of financial capital on

start-up speed.

Start-up speed is the time between when the

founder conceives the venture and reaches a venture

creation outcome (e.g., new firm founding or quitting
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the start-up). Start-up speed can vary dramatically

among founders, and we argue that one important

factor in explaining this variation is related to the

capital structure decisions of the start-up. Drawing on

the pecking order perspective in concert with agency

theory, we advance arguments for why certain start-up

financial models enable a particular outcome resolu-

tion (e.g., an outcome of either new firm founding or

quitting, versus still trying) faster than others in the

nascent context (see Fig. 1).

Although there is an increasing interest in address-

ing financial structure in small and private firms,

finance and entrepreneurship research is incomplete

and remains relatively silent with regard to the

temporal implications of financing options faced by

the entrepreneur. Equity and debt financing (e.g.,

typically venture capital/business angel investment

compared to bank loans) have distinct implications for

founders (Schmidt 2003; Ueda 2004; Winton and

Yerramilli 2008; Smith 2009). Start-up financing is an

important and relevant topic because the type of

financing utilized during the earliest phases of the

start-up process influences the time a venture is in

gestation (Liao and Welsch 2002); this is likely due to

entrepreneurs trying to address information asymme-

try and moral hazard problems among potential

investors.

Using the panel study of entrepreneurial dynamics

(PSED) I and II,1 two nationally representative

samples of individuals actively involved in the start-

up process, this research investigates whether the time

to start-up outcome (i.e., new firm founding, quitting,

or still trying) is influenced by the start-up capital

utilized by nascent entrepreneurs. We apply two kinds

of event history analysis to investigate the relationship

between start-up financial structure and time to start-

up outcomes: competing risk regression (Fine and

Gray 1999) and Cox regression (Cox 1972). A

competing risk regression should be applied when an

individual can experience more than one kind of event

outcome. And the occurrence of one event might

prohibit the occurrence of other kinds of events, and

only the time to the earliest of these multiple events is

observed (Lin et al. 2012), which is the case during

start-up gestation. Conversely, a Cox regression

models the hazard rate, or the number of new cases

experiencing an event per population at risk per unit

time, which is the case if we wish to examine those still

trying. Event history analysis techniques such as

competing Cox regression have been applied in

several studies of entrepreneurship (e.g., Busenitz

et al. 2005; Raffiee and Feng 2014; Tatikonda et al.

2013) However, to our knowledge, this paper is the

first, if not among the very first, that investigates the

temporal implications of outcome antecedents during

the gestation period of start-ups in terms of two

distinct competing outcomes (i.e., new firm founding

or quitting) versus still trying.

Consequently, our study contributes to advanced

understanding of the firm gestation process and

Controls:  
Conception Lag (months) 

Team Size 
Sweat Equity 

Total Men 
Total Caucasians 

Total Members: 18-24 
Total Members: 25-34 
Total Members: 35-44 
Total Members: 45-44 
Total Members: 55-99 

Total Funds 
Household Net Worth 

Total Funds 
Growth Preference 

Business Plan 
Financial Projections 
Industry Experience 
Start-up Experience 

Education 
Industry 

Innovativeness 

Quit 

Ownership 

H1a

Persistence 

New Firm 

Majority Funding 
Source: External 

Equity Funds 

Majority Funding 
Source: Debt 

Funds 

Majority Funding 
Source: Internal 

Funds 

Time 

H1b 

H2a

H2b

H3a

H3b

Fig. 1 Proposed study

model of moral hazard and

adverse selection’s impact

on start-up speed

1 http://www.psed.isr.umich.edu.
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outcomes in several important ways. First, we provide

evidence of the appreciable impact of capital structure

on venture creation speed and its role in the subsequent

gestation outcomes. Our findings suggest that start-ups

primarily financed external equity have a much higher

incidence of new firm founding over time. Further-

more, as the percentage of ownership held by the

founding team increases, it attenuates the impact of

external equity on the incidence of new firm founding

over time. We expand on extant knowledge about

start-up financing and provide evidence that highlights

benefits and disadvantages of particular kinds of

capital in the nascent context. Second, we contribute

to the burgeoning research that analyzes data on start-

up outcomes by investigating founding speed as an

outcome, and explore an important dimension of new

venture viability in ways that complement existing

outcomes studied in the entrepreneurship literature

(Brush et al. 2008; Davidsson and Gordon 2012;

Dimov 2010; Kim et al. 2015; Delmar and Shane

2004).2 Third, we contribute to capital structure

literature in entrepreneurship that focuses on privately

held start-ups (e.g., see Berger and Udell 1998; Cassar

2004; Cole 2008; Cole and Sokolyk 2013; Robb and

Robinson 2014; Frid 2009; Gartner et al. 2012; Paul

et al. 2007). Fourth, we answer a call by Davidsson and

Gordon (2012) that challenges pursuing more sophis-

ticated modeling, analysis, and interpretation of start-

up outcomes over time.

This article is organized as follows: We first discuss

how capital structure impacts start-up outcomes. We

do this by examining the underlying assumptions

associated with internal funds, debt, and external

equity on the timing of start-up outcomes. Using the

lens of pecking order and agency theory, we then

hypothesize the relationships between capital struc-

ture and the timing of such outcomes. Next, we present

our results and discuss the implications of these

findings. Finally, providing empirical evidence for the

benefits of a reverse pecking order in the nascent

context, we offer discussion and suggestions for future

research to further advance our understanding of how

capital structure decisions impact nascent venture

outcomes.

2 Theory development and hypotheses

2.1 Capital structure in start-ups: adverse

selection and moral hazard

Entrepreneurs have to cope with two forms of agency

problems that of moral hazard and adverse selection

(Eisenhardt 1989). Moral hazard deals with hidden

action, whereas adverse selections deal with hidden

information (Arrow 1984). In the start-up case, moral

hazard arises when any action undertaken by the

entrepreneur is unobservable and has a different value

to the founder when compared to the investor. Adverse

selection problems arise when the entrepreneur has

more information than the investor. Focusing on the

adverse selection and moral hazard arguments funda-

mental to pecking order and agency theory, we

subsequently provide important insights to why capital

structure may play an important role in driving start-up

speed.

In essence, the ‘‘pecking order’’ corresponds to the

easiest and most convenient ways to raise money and

maintain control of the firm. Pecking order theory

contends that companies tend to finance investments

with internal funds when possible and issue debt only

when these internal funds are exhausted. Once debt

options are exhausted, companies will issue new

common stock and raise funds via equity.3 Conse-

quently, pecking order aims at substantially maintain-

ing existing ownership structure to reduce problems

associated with moral hazard.

Accordingly, pecking order will create different

types of agency costs by impacting performance

incentives for investors and entrepreneurs. For

instance, higher levels of external equity financing

have been argued to exacerbate moral hazard (Bitler

et al. 2005; Jensen and Meckling 1976). For an

entrepreneur, higher external equity financing equates

to lower retained ownership, and consistent with the

agency theory assumptions, this leads to more severe

agency problems. Conversely, if the start-up primarily

finances itself with debt or internal funds, or places the

ownership risk and rewards squarely on the start-up

founders, this potentially minimizes the agency costs

of moral hazard. Therefore, debt and internal funds

should attenuate the agency costs associated with

2 For a comprehensive list of PSED studies, see Frid et al.

(2015a).

3 This theory also suggests that there is no target debt–equity

mix for a firm (Donaldson and Fox 2000; Myers 1984).
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moral hazard because effort is positively related to the

proportion of company shares retained by the

entrepreneur.

Likewise, pecking order also aims to minimize

issues of adverse selection. Pecking order theory also

argues that there is unbalanced information between

entrepreneurs and investors (Hancock 2009). This

stems from the information asymmetry between a firm

and outside investors regarding the actual value of

both current operations and future prospects. The logic

here is that outside financing results in entrepreneurs

explaining the start-up details to outside investors,

opening themselves up to investor monitoring. There-

fore, outside capital will always be relatively costly

compared to internal funds and equity, more so than

debt (Mjøs 2008). Thus, outside investors will require

compensation for their expected informational disad-

vantage (Akerlof 1970).

The issue of adverse selection and moral hazard is

particularly acute in new ventures (Paul et al. 2007).

Start-up information is opaque to investors during the

earliest phases of the firm formation process (Hall

et al. 2000, 2004; Schmid 2001), and assets are

generally intangible and knowledge-based (Hsu

2007). This creates adverse selection risks, in that

entrepreneurs have information about the nascent

venture’s future prospects that investors do not have.

Therefore, it is easy to see why scholars argue that this

asymmetry leads organizations to prefer internal funds

because they hold no adverse selection risk and

minimal moral hazard risk (Ang 1991; Fourati and

Affes 2013). The cost of internal funds is completely

innate and controlled by the entrepreneur. However,

when internal funds are no longer accessible, debt is

preferable to external equity financing (Myers 1984).

Debt financing is a higher risk than internal funds;

there is a requirement to repay it; however, the costs

are external and thus thought to be moderate. Conse-

quently, debt financing is associated with moderate

adverse selection risk for the nascent venture (Han-

cock 2009). Additionally, founders can utilize debt to

mitigate information asymmetry, and signal better

organizational prospects for the nascent venture (Ross

1977). Moreover, debt investors typically protect

themselves from moral hazard problems by ensuring

that entrepreneurs have a significant enough stake in

the start-up so as to align their interests with that of the

debt holders. Accordingly, start-ups financed primar-

ily with debt force entrepreneurs to perform well

enough to cover debt payments or risk losing their

start-up. This subsequently will motivate founders to

exert the needed effort toward creating a profitable new

firm. However, this is not to say there are no moral

hazard problems with debt financing. The moral

hazard problem that can arise with debt financing is

the case of underinvestment, where founders are more

concerned with paying off debt than maximizing start-

up value (Stiglitz and Weiss 1981).

Finally, when internal funds and debt are not viable

financing options, entrepreneurs will turn to external

equity. External equity (or equity investments not

contributed by the founding team, or equity from

individuals or institutions external to the founding

team) comes with significant adverse selection risk

and information asymmetries between the investor

and investee (Cassar 2004). If the start-up goes

bankrupt or fails, then external equity holders are

generally the last to be paid, and debt holders have

precedence over preferred equity holders. Therefore,

the cost of such financing is much higher because

investors factor in the higher risks, and hence are

looking for higher return. Accordingly, equity inves-

tors are susceptible to the agency problems of equity,

because as entrepreneurs give up control of the start-

up in order to move toward profitability, they may be

less motivated to exert effort (Ang et al. 2000). As a

result, external equity should only be sought after the

ability to borrow funds is fully exhausted (Frank and

Goyal 2003).

In the nascent context, research suggests that

entrepreneurs use personal contributions first (initial

founder equity, similar to retained profits), external

debt next, followed by external equity last (Frid 2009).

Personal savings are by far the largest sources of

capital in nascent ventures (Parker 2004). If there were

sales revenues at any point, then cash flow from sales

would be used early under the start-up pecking order

(Stouder 2002). The second most common source of

capital for start-ups is bank loans, which tend to be

highly collateralized (Åstebro and Bernhardt 2003;

Parker 2004). External equity is often acquired last, or

rarely among nascent ventures, because they are more

difficult to secure (Frid 2009; Hechavarria 2013;

Reynolds 2011).

It should be no surprise that research has consis-

tently found a pecking order preference is present

among nascent entrepreneurs. Nascent start-ups are by

definition new and small. As such, it makes some
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financing options unavailable or difficult and time-

consuming to secure (Cassar 2004). This situation

ought to make the nascent entrepreneur alert and

responsive to any reasonable line of funding (Stouder

2002). Therefore, founders turn to the easiest and

fastest forms of capital to raise first. Correspondingly,

the nascent entrepreneur can be conceptualized as a

time-constrained decisional satisficer, obviously inter-

ested in minimizing the cost of start-up funds, but at

the same time highly motivated to get the fledgling

business off the ground (Strouder 2002). Frid (2009)

provides evidence of this claim, demonstrating that

nascent entrepreneurs tend to use personal funds as

the main source of financing during the earliest stages

of the start-up process. The probability of using

external sources of funding, such as debt and external

equity, only increases as time goes on (Frid 2009).

Similarly, Matthews et al. (2013) find that nascent

entrepreneurs, even those associated with high-growth

ventures, favor internal sources due to their simplicity

rather than complex sources of funding, such as

external sources, at the earliest stages of the nascent

process. Taken together, prior research finds the

pecking order method of financing is common among

start-ups. This suggests that start-ups do not neces-

sarily have a well-thought-out capital structure, but

rather that founders follow the route of least resistance

that manages the adverse selection and moral hazard

issues they face when financing their start-up.

Although capital structure has been studied in the

nascent context, it has not been fully explored in

relation to gestation speed.

Research in start-up gestation has given insuffi-

cient consideration to contextual influences (e.g.,

Reynolds and Miller 1992), such as the nascent

venture’s capital structure. Specifically, the efforts to

minimize problems of adverse selection and moral

hazard associated with different kinds of financing

will certainly have implications for the time a start-up

remains in the nascent stage. Since time is an

important aspect of the start-up process (Baron

1998), it becomes imperative for researchers to better

comprehend the temporal impact of contextual fac-

tors, like financing, on the time it takes to create or

quit the start-up process. Consequently, we further

elaborate on the relationship between capital structure

and its potential link to gestation speed in the

subsequent section.

2.2 Gestation speed and capital structure

Among nascent start-ups, there are two obvious

possible outcomes of the start-up process: new firm

creation or quitting the start-up. According to

Reynolds and Curtin (2009, p.4) ‘‘a new firm is

defined as a profitable business venture affecting the

prices and quantities of goods traded in the market.’’

The ‘‘alternative transition for nascent entrepreneurs is

quitting the start-up process’’ (Reynolds and Curtin

2009, p.4). Quitting is pretty straightforward, as it

represents individual(s) who have elected to not

continue working on the creation of a firm (sometimes

termed disbandment or exiting) (Reynolds and Curtin

2009). A third more subtle status is an ongoing

attempt, or indefinite involvement in the start-up effort

(Reynolds 2007). Nascent ventures that fail to expe-

rience an outcome over an observation period remain

in the still trying phase and continue in efforts to start a

new business.

Practitioners, investors, researchers, and policy

makers focused on nascent entrepreneurship have

become increasingly interested in knowing more

about the time it takes start-ups to reach an outcome

after conception (e.g., Kim et al. 2015). However,

prior research on start-up outcomes during gestation

has often failed to mutually analyze new firm founding

and quitting as distinct outcomes. Studies often

examine only quitting (e.g., failure), grouping alter-

nate statuses such as founding and still trying together

(e.g., Brush et al. 2008; Coleman et al. 2013; Delmar

and Shane 2003, 2004, 2006; Liao and Gartner 2006),

or only success, grouping failure and still trying

together (e.g., Brannon et al. 2013; Oe and Mitsuhashi

2013; Townsend et al. 2010). Therefore, a key

contribution of this research is to separate the prob-

ability of gestation outcomes due to the competing

risks of new firm founding and quitting.

Generally, entrepreneurship scholarship focuses on

criteria such as expected revenues, profits and/or sales

(Brush et al. 2008; Cassar 2010; Delmar and Shane

2006), or the survival of early-stage new firms (Delmar

and Shane 2004; Parker and Belghitar 2006; Steffens

et al. 2012; Tatikonda et al. 2013; Van Gelderen et al.

2011) to measure performance. We further develop on

this line of research by investigating an alternate

conceptualization of performance, that is, gestation

speed or how fast/slow nascent entrepreneurs take to
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create new organizations, or quit their start-up

initiative.

Although time is central to our understanding of

entrepreneurship, temporal issues are some of the most

challenging to comprehend. Venture gestation is a

‘‘time-based pacing process in which entrepreneurs

explore various possible paths and activities’’ (Liao

et al. 2005, pg 2). As a result, Busenitz et al. (2003)

rightly acknowledge, we still do not really understand

why some entrepreneurs are able to start a new firm

more quickly than others during the venture creation

process. It is clear that for some, it can take decades, as

extant evidence suggests that nearly one-third of these

nascent entrepreneurs seems to be involved for very

long periods of time. Yet others appear to be able to

create a new firm within a year (Reynolds 2007;

Reynolds and Curtin 2009).

So why are some founders able to initiate new

ventures faster than others, while others seem to be

engaged in the start-up process for years without ever

reaching a resolution? We believe that in trying to

cope with issues of adverse selection and moral hazard

that underpin different kinds of capital, founders affect

their gestation start-up speed. Therefore, we anticipate

that particular kinds of capital resources utilized

during the start-up process would affect the subse-

quent time horizons to different start-up outcomes.

Consequently, our subsequent discussion centers on

how certain kinds of capital accelerate or mitigate time

to new firm founding, quitting.

Among sources of capital, external equity is the

most information-sensitive and has large adverse

selection costs. As a start-up increases its use of

external equity, it is giving up control of the business

and increases agency costs of equity. The agency cost

of equity results from the difference in potential

interests between the external equity holders and start-

up founders. Founders may be coaxed to make

suboptimal business decisions that may not necessar-

ily maximize the value of the start-up for investors.

Any initiatives taken to monitor and prevent such

suboptimal decisions will have a cost associated with

it. Accordingly, agency costs will include both the cost

due to the suboptimal business decisions and the cost

incurred by investors to oversee the entrepreneurs in

order to prevent them from making these suboptimal

business decisions. Stien (1988) argues that this may

lead to managerial myopia, which can stifle the

successful exploitation of the opportunity. Thus,

financing by outside equity could have the negative

effect of reducing insiders’ incentives to exert effort.

According to Myers and Majluf (1984), it is

assumed that the return distribution is fixed and

known only by the start-up founders in advance. This

informational asymmetry leads entrepreneurs to raise

external equity if she/he has unfavorable private

information about future prospects of the start-up.

Therefore, requests for external equity by start-ups

likely signal that the start-up is overvalued (Myers

2001). Thus, external equity investors conclude that

the entrepreneurs have decided to offer external equity

because it is valued higher than the nascent ventures

intrinsic market worth. Under these circumstances,

pecking order theory assumes where external equity

and debt are substitute financing means, one would

expect firms that use larger proportions of external

equity to subsequently perform worse controlling for

observable characteristics of the start-up (Myers and

Majluf 1984). Manigart et al. (2002) find evidence to

support this argument in the start-up context. Accord-

ing to their research, start-up and early-stage compa-

nies backed by external equity have a lower

probability of survival than comparable companies

not backed by external equity.

Furthermore, the cost of securing external equity

can be considerable for nascent entrepreneurs in terms

of time. External equity investments for start-ups and

early-stage ventures are highly selective, with only

about one percent of US firms securing external equity

(Mulcahy 2013). Busenitz et al. (2005) suggest that by

the time, an exchange of money occurs, and the

external equity investors may know so much about a

start-up that the information gap between founders and

external equity investors becomes relatively small.

This is because external equity investors engage in

considerable due diligence to reduce agency and

verifiability problems (Bergemann and Hege 1998;

Gompers 1995), since about only one-third of all

nascent start-ups reaches new firm status (Reynolds

and Curtin 2009). Scholars suggest it takes, on

average, at least a year to secure external equity

among start-ups (Gompers and Lerner 2001). As a

result, the process to secure external equity is

frequently cumbersome for nascent entrepreneurs

and often involves extended periods of time. It should

be no surprise that external equity investments con-

stitute a very small percentage of nascent start-ups,

often estimated as less than three percent (Brännback
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et al. 2013). Consequently, it may be more beneficial

for entrepreneurs to pursue external equity after the

firm is established and seeking to grow, and not during

the nascent stage as it seeks to establish itself as a start-

up. Moreover, it could be also argued that ownership

also plays a role in start-up speed. The agency theory

assumption is that ownership incentives will influence

the founder to maximize his/her utility and accord-

ingly maximize the performance of the start-up. If

external equity investors generally require an average

yearly return of about 55 % for early-stage invest-

ments (Sapienza et al. 1996), it could accelerate the

time to quitting when founders own considerably less

shares of the start-up than external stakeholders. If

founders own less stake in the start-up than external

equity investors, they may be less motivated maximize

wealth (see Fig. 1). Taken together, start-ups primar-

ily financed with external equity spread the risk and

reward between the entrepreneurs and investors, as

such we hypothesize that:

H1a Start-ups that use external equity as their

primary source of start-up funding will quit venturing

quicker than those that do not.

H1b Start-ups that use external equity as their

primary source of start-up funding will quit venturing

quicker than those that do not, particularly as the

percentage of ownership decreases among founders.

Unlike external equity, debt financing has mod-

erate information asymmetry and adverse selection

costs. The agency cost of debt results from the

different interests between founders and debt hold-

ers. Anticipating such misalignment and information

asymmetry, debt holders often take preventive

measures to prohibit founders from suboptimal

decisions. For instance, banks often mandate that

start-ups and early-stage firms deposit and maintain

their cash in its bank as a condition to receiving

venture debt (Levin et al. 2004). Moreover, the debt

holders may also impose higher interest rates to

protect themselves from potential losses, or restric-

tive lending contracts. Therefore, scholars argue that

debt financing is the optimal form of capital because

both parties know the distribution function generat-

ing the firm’s cash flows (Fluck 2010). Therefore,

the proportion of debt utilized by an entrepreneur

signals both his/her personal guarantees regarding

the start-up.

Furthermore, scholars argue that informational

asymmetry leads the entrepreneur to take up debt if

she/he has favorable private information regarding the

firm’s prospects (Myers and Majluf 1984). Moreover,

research has found a positive relationship between

firm performance and debt (Constand et al. 1991;

Poutziouris et al. 1999). The vast majority of US start-

ups use venture debt (Robb and Robinson 2014).

Furthermore, Cole and Sokolyk (2013) find that new

firms that use debt in their initial capital structure

perform better than their counterparts, providing

further evidence of the relationship between debt and

performance. Likewise, Cosh et al. (2009) found

evidence that profitable early-stage firms pursue debt

finance prior to equity finance. This is because

increasing debt signals to investors that the organiza-

tion’s founders feel confident in the firms ability to pay

interest in the future, because they are confident about

the firms future earnings prospects. Increasing lever-

age increases the value of the firm because it signals to

investors the stability and dependability of future cash

flows (Ross 1977).

In terms of start-up speed, nascent ventures seeking

debt financing may facilitate timely emergence due to

the fact that debt is easier to come by in terms of

funding, as there are more lenders in the world than

equity investors (Kuratko 2013). In order for start-ups

to secure debt financing, the quality of financial

records and reports needed is high, which reduces

asymmetric information. Accordingly, many debt

lenders have added special services and programs for

entrepreneurs by streamlining their loan paperwork

and approval process to get loans to entrepreneurs in a

timely manner (Ibrahim 2010). Furthermore, scholars

argue that debt lenders are better informed than

external equity investors because they have unbiased

expectations on the future of a start-up’s potential to

repay loans. This is because debt lenders can draw on

their cumulative portfolio of loans to make more

accurate predictions based on historical experience (de

Meza and Southey 1996).

Debt lenders understand that start-ups are likely to

fail. Therefore, the goal of debt lenders was to recover

its principal and specified interest (De Bettignies and

Brander 2007). Hence, debt lenders are more con-

cerned with when a start-up fails rather than whether it

fails (Ibrahim 2010). As a result, debt lenders provide

early-stage debt because they believe that only later,
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once loans have been repaid, is a start-up likely to fail

(Ibrahim 2010). Research by Reynolds (2011) pro-

vides evidence to support this argument, with less than

six percent of all nascent start-ups quitting the start-up

process after receiving formal debt investments.

Therefore, debt financing may facilitate accelerating

the time to initial new firm founding among start-ups.

This suggests that debt might provide start-ups with

financial slack needed to successfully exploit oppor-

tunities, void of managerial myopia. Since debt

financing places the risk squarely on the start-up, it

may facilitate timely exploitation of opportunities

among start-ups, in order to satisfy the repayment

requirements of associated with debt. Accordingly, we

hypothesize:

H2a Start-ups that use debt as their primary source

of start-up funding will create a new firm faster than

those that do not.

H2a Start-ups that use debt as their primary source

of start-up funding will create a new firm faster than

those that do not, particularly as the percentage of

ownership increases among founders.

Van Auken and Carter (1989) suggest that founders

prefer to use internal sources of capital rather than

external equity or debt finance when their ventures are

profitable. In general, this holds because this form of

financing can eliminate the problem of agency costs

altogether. For this reason, start-ups that use internal

funds primarily to finance their start-up will most

likely remain still trying in their efforts because there

is no outsider oversight or stakeholder pressure to

provide return on investment. This also holds true

because there are no repayment pressures placed on

the nascent venture by debt holders or external equity

stakeholders. Furthermore, internal funds have no

adverse selection risk because the cost is internal and

completely controlled by the start-up.

Empirical evidence also suggests that internal

financing does not completely proxy for formal

financing, such as debt and external equity, because

it fails to scale up a start-up (Estrin et al. 2009).

Consequently, it is unlikely that internal finance can

lead to particular outcomes, such as new firm founding

or quitting. Since adverse selection and agency costs

are low, we can see an escalation of a commitment

problem arise (Staw 1981). Therefore, founders may

continue to invest internal funds from personal savings

and rents generated by the fledging firm, and persist

trying in their start-up efforts, without reaching an

outcome resolution. Therefore, we hypothesize that:

H3a Start-ups that use internal funds as their primary

source of initial funding are less likely to experience an

outcome and remain in the still-trying phase.

H3b Start-ups that use internal funds as their

primary source of initial funding are less likely to

experience an outcome and remain in the still-trying

phase, particularly as the percentage of ownership

increases among founders.

Firms utilize different forms of capital at different

stages of their lifecycle (Timmons and Spinelli 2007).

Pecking order and agency theory have been used to

explain why entrepreneurs choose the type and source

of capital at various stages. However, no assessment,

to our knowledge, explicitly examines how adverse

selection and moral hazard (fundamental aspects of

pecking order and agency theory) can inform start-up

speed in terms of the various competing start-up

outcomes during gestation. Financing choices during

the start-up phase are very important decisions for

founders so that they can maximize returns to their

various stakeholders. Investigating how internal

financing, debt, and external equity can affect the

speed of new firm founding and quitting, explicitly

linking time in gestation to start-up financing choices.

3 Methods

Our objective was to investigate the impact of various

covariates and factors on the time to the occurrence of

an event, namely exiting the start-up process via new

firm founding or quitting. Therefore, this research uses

event history analysis and employs both a competing

risk regression and Cox proportional hazards regres-

sion to test our hypotheses.

We utilize competing risk regression to investigate

our first and second hypotheses. Among nascent

entrepreneurs who are in the start-up process, beyond

the process of still trying, there are two primary

outcome events in contention: either reaching new firm

status or quitting. Therefore, competing risk regression

analysis is the most appropriate event history analysis

technique to apply in this case. Competing risk analysis

involves more than one type of event, and the
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competing risk approach allows for a more specific

analysis of duration since it takes into consideration

time until occurrence of the combined end point and

endpoint kind. Competing risk analysis allows

researchers to calculate real-world probabilities, so

we can analyze a nascent entrepreneur who is not only

at risk of reaching new firm status, but other causes of

exit from the start-up process, such as quitting. This

method also provides a way of assessing probabilities

of events to give entrepreneurs a clearer indication of

the risks that they face with each decision that they

make. Every nascent entrepreneur is at risk of any of

these competing causes of an event until it experiences

one, or is censored. As a result, in order to investigate

the incidence of new firm founding and quitting, this

technique is the most appropriate for our context

In order to investigate our third hypothesis, we

utilize a Cox proportional hazards model, or Cox

regression. This method is utilized in order to inves-

tigate the impact of multiple variables upon the time,

or duration, of a specified event period. This technique

models the survival times (or more specifically, the so-

called hazard function) on the explanatory variables.

Therefore, a Cox model allows us to estimate the

hazard (or risk) of disengaging from the start-up

process via new firm founding or quitting, given their

prognostic variables. We subsequently plot the sur-

vival function, or the probability that whether a start-

up survives to time t, given the start-up will experience

an outcome in the next instant.

3.1 Sample

In order to investigate the relationships postulated in

this study, data from the PSED I, PSED II, and the

harmonized PSED transitions outcome file are uti-

lized. The PSED is a longitudinal study of nascent

entrepreneurs (Curtin and Reynolds 2013, 2011,

2004).4 The PSED I and PSED II offer a nationally

representative sample of nascent entrepreneurs for the

USA to offer systematic, reliable, and generalizable

data on the business formation process. It is one of the

only publically available datasets that provide data on

the time it takes founders to implement a new firm or

quit the start-up process (Gartner and Shaver 2012). It

includes data on the characteristics of the adult

population attempting to start new businesses (Rey-

nolds 2009). The PSED harmonized transition out-

come file provides standardized measures of the

timing and nature of important start-up activities,

transitions, and outcomes (Reynolds and Curtin 2011).

ThePSED I involved screening of 62 thousand adults

that was completed from 1998 through 2000, to locate

830 nascent entrepreneurs that completed a 60-min

phone interview and a subsequent 12-page mail ques-

tionnaire; three follow-ups were completed over the

next 40 months. The PSED II screened 32,000 individ-

uals to locate a cohort of 1214 respondents who were

identified while they were in the process of starting new

businesses in 2005. The respondents identified as

nascent entrepreneurs then completed a single 60-min

phone interview in each of six waves of data collected,

initial and five follow-up interviews, 12 months apart.

The PSED harmonized transition outcome dataset

provides a consolidated and standardized time line for

all cases reporting the timing of activities which

identifies the conception, birth date, or death date for

each case. The value of these harmonized measures for

transitions and outcomes for PSED I and PSED II cases

is that it facilitates accurate temporal time lines for each

nascent start-up, which ultimately will facilitate repli-

cation among scholars using PSED databases.5

4 Access for the consolidated data set can be found at www.

psed.isr.umich.edu.

5 The challenge of combining PSED I and PSED II is not based

on standardizing the response codes to individual items, many of

these are already standardized among the databases. The

challenge lies in that there are subtle differences in the

operational procedures utilized to as classification criteria for

main transitions associated with conception, new firm birth, and

quitting. In terms of conception, no single conceptual definition

is reflected in the data collection procedures within the PSED

studies. What the PSED does is it collects information on a

broad range of start-up activities, along with their date of

initiation, in order to identify the of beginning the start-up

process in the PSED harmonized transitions data set. Moreover,

the PSED has developed a multi-criteria outcome variable has

been developed for use in the PSED harmonized transitions data

set, which utilizes the date of the first activity within a 12-month

windowwhere at least two activities have taken place, excluding

serious thought. To capture firm birth, the harmonized transition

file uses the criteria of profitability. Respondents initially

reporting on a profitable new firm, rather than a start-up, are

identified and subsequently verified by the following three

criteria: (1) positive monthly cash flow for 3/6 months; (2)

revenue covers expenses; and (3) expenses include owner-

managers salaries. Quitting from the start-up process is theo-

retically explicit compared to new firm status. However, it is

measured in different ways within the two projects. In PSED I,

the quit measure is based on the respondent’s claim they have

terminated work on the start-up. In PSED II, the quit measure is
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To be considered a nascent entrepreneur during the

screening process, the respondent had to answer that

‘‘(a) considered themselves in the firm creation

process; (b) had been engaged in some behavior to

implement a new firm—such as having sought a bank

loan, prepared a business plan, looked for a business

location, or taken other similar actions; (c) expected to

own part of the new venture; and (d) the new venture

had not yet become an operating business’’ (c, pg.

172). The individuals screened yielded 830 in PSED I

and 1214 in PSED II.

Since most studies of firm organizing activities

have been retrospective explorations of the start-up

behaviors of individuals who are already in business,

there is an inherent selection bias that may confound

findings. Through examining individuals currently

involved in the process of organizing a new firm, our

work using the PSED I and II addresses this selection

bias limitation.

For this study, the unit of analysis is the start-up

itself. Combing respondents in both PSED I and PSED

II result in 2024 cases for analysis. Cases are tracked

over a 4-year period in PSED I and over a 6-year

period in PSED II. Attrition obviously impacts the

number of cases with outcomes available for analysis.

In PSED I, there were three follow-up interviews over

46 months. In PSED II, there were five follow-up

interviews over 60 months. There is about 30 %

attrition rate, and ultimately, the data yield 1704 cases

with outcomes by the end of the interview period for

both cohorts. From these 1704 cases, our sample is

adjusted to only include data for cases which we can

compute time to new firm or quitting outcome from

conception date (this procedure will be further

discussed in the next section). Subsequently, our

sample is further limited to 1409 cases from both

PSED I and PSED II cohorts that have a time line data

for their gestation period, in months (conception to

outcome date), and complete data on control and

independent variables to test our hypotheses.

3.2 Variables

3.2.1 Dependent variables

The dependent variable in an event model is composed

of two parts: an event indicator and a measure of time

from baseline to the event or censoring. For this

analysis, the time to event, or duration of gestation

period, is our time measure. Time is measured in

months until an event outcome from the initial activity

the start-up initiated (time). The first initial activity is

subsequently referred to as the conception date of the

start-up (Reynolds and Curtin 2011). The second part

of the dependent variable for this study is the kind of

start-up outcome. Under the PSED framework, a new

firm outcome is a start-up that has reported initial

profits, which is operationally defined as positive

month cash flow for six of the past 12 months (two

economic quarters) in PSED II, and three of the past 12

months (one economic quarter) in PSED I (Reynolds

2007). Conversely, a quit outcome is defined as an

entrepreneur who reports the start-up is no longer

being worked on by anyone. Finally, cases that have

not reached a resolution after the observation period is

complete constitute those who are still trying and will

be right-censored cases in our event history analysis.

We will investigate three models of time to a

specific gestation outcome: (1) new firm founding, (2)

quitting, and (3) either new firm or quit event outcome.

First, we model the time to quitting, with the

competing risk of new firm founding to test our first

hypothesis. Second, we model time to new firm

founding, with the competing risk of quitting to test

our second hypothesis. Finally, we model the time to

new firm founding and/or quitting outcomes (e.g., both

new firms and quits together) to understand the still-

trying phase, or those who fail to exit the start-up

process by the end of the study period to test our third

hypothesis.

All time data were computed based on the harmo-

nized transitions file on the PSED Web site for both

PSED I and II datasets.6 Gestation period is the time,

in months, from the first initial start-up activity from

the two activities reported within a 12-month period

and the reported date of their outcome status, as

Footnote 5 continued

based on the respondent’s claim that little recent work on the

start-up has happened, no future work on the start-up is expec-

ted, and that future career plans do not include any effort on this

start-up venture. For the consolidated data set, the advantage lies

in the standardization of these procedures to facilitate consis-

tency and replication among scholars interested in the temporal

patterns of the nascent start-up process.

6 See Table 1 for detailed description of variables utilized to

compute outcome time in months.
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provided by the respondent. We used variables

Su_quit, Su_newf, Su_active, and Su_begin as the

basis for computing outcome date. Su-begin provides

conception date, and we utilized Su_quit, Su_newf,

and Su_active, as well as compute time, in gestation

for each case from the PSED I and PSED II

Harmonized Transitions Data File (Reynolds and

Curtin 2011).

3.2.2 Independent variables

The independent variable for internal funds computed

from all personal investments among the start-up team

has accumulated before and after the start-up is legally

registered (Q268, Q270, R771, S771, T771, R771A,

S771A, T771A/A-BQ12x_1 A-BQ12x_2 A-BQ

12x_3A- BQ12x_4 A-BQ12x_5 BQ12x_6). A total

amount is computed for each wave based on the sum of

financing reported by the start-up as personally

coming from the start-up founders. Owner operators

and start-up team members investing their own

personal funds into the start-up fall into this category.

The rationale for this classification is that in the

context of nascent start-up, regardless of either being

equity or debt, if the financing comes from the start-up

team members that are owner operators, this consti-

tutes internal firm financing.

The independent variable for debt is computed from

all reported loans and debt the start-up has accumu-

lated before and after it is legally registered (Q272,

Q274, Q276, Q277A, Q279, Q281, Q282A, Q286,

R-T770a; A-EQ 13_1 A-EQ 13_2 A-EQ 13_3

A-EQ 13_4 A-EQ 13_5 B-EQ 13_6/A-ER21). A

sum is calculated for each wave based on the total

amount of financing reported by the start-up as debt.

To be classified as a loan, the loan must be made by an

outside party from the start-up team (e.g., credit card,

loans from friends and family, and supplier credit).

Finally, independent variable for equity is computed

from all reported equity investments, and the start-up

has accumulated before and after the start-up is legally

registered (Q284, Q288A, R-T770; AR4-ER4). A sum

is computed for each wave based on the total amount

of financing reported by the start-up. For the context of

this study, owner operator equity is considered internal

investments, whereas outside owner operator equity

investments are classified as external equity. For

instance, an individual investing money in the start-up

for ownership share who is not actively involved on

the start-up team as a member would be considered an

external equity financer.

To capture whether the majority of funding came

from a particular source, we calculated the percentage

of funding from each funding source. Subsequently,

we calculated a second set of binary measures to

identify whether primary or majority of the start-up’s

financing came from either internal, debt, or equity

funds.

Ownership is measured based on the responses of

the lead entrepreneur on what proportion of ownership

Fig. 2 Stacked cumulative

incidence of outcome status

of start-ups by months since

conception
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Table 2 Competing risk regression models for new firm

Variable New firm control New firm: main effects New firm interaction effects

SHR S.E. p SHR S.E. p SHR S.E. p

Conception lag (months) 0.996 0.002 0.038 0.996 0.002 0.001 0.996 0.002 0.037

Team size 1.205 0.211 0.285 1.292 0.212 0.331 1.262 0.218 0.178

Sweat equity 1.000 0.000 0.000 1.000 0.000 0.921 1.000 0.000 0.000

Total men 1.210 0.125 0.066 1.193 0.125 0.092 1.174 0.123 0.125

Total Caucasians 0.928 0.070 0.322 0.945 0.071 0.453 0.931 0.070 0.343

Total members: 18–24 years old 0.657 0.151 0.068 0.597 0.132 0.019 0.616 0.140 0.032

Total members: 25–34 years old 0.862 0.170 0.451 0.793 0.150 0.221 0.822 0.160 0.316

Total members: 35–44 years old 0.879 0.169 0.504 0.795 0.145 0.207 0.830 0.156 0.323

Total members: 45–54 years old 0.762 0.157 0.188 0.698 0.133 0.060 0.729 0.144 0.109

Total members: 55–99 years old 0.853 0.173 0.434 0.781 0.153 0.205 0.817 0.165 0.316

Household net worth (2005) 0.999 1.22E-05 0.116 0.999 1.40E-05 0.173 0.999 1.380E-05 0.168

Total funds 1.001 6.91E-09 0.265 1.001 1.18E-08 0.268 1.001 1.060E-08 0.264

Growth preference 0.690 0.107 0.017 0.679 0.106 0.014 0.668 0.105 0.010

Innovativeness 0.972 0.064 0.667 0.965 0.067 0.610 0.967 0.067 0.629

Business plan 1.252 0.086 0.001 1.244 0.087 0.002 1.238 0.087 0.002

Financial projections 1.903 0.279 0.000 1.793 0.269 0.000 1.802 0.269 0.000

Team industry experience 1.010 0.006 0.092 1.010 0.006 0.082 1.012 0.007 0.072

Team start-up experience 1.021 0.016 0.208 1.011 0.016 0.480 1.034 0.017 0.430

Team education 1.000 0.000 0.766 1.000 0.000 0.909 1.000 0.000 0.899

Extractive – – – – – – – – –

Transforming 1.314 0.385 0.352 1.304 0.381 0.363 1.308 0.383 0.358

Business services 1.175 0.339 0.575 1.178 0.338 0.568 1.171 0.336 0.582

Consumer oriented 1.213 0.348 0.500 1.172 0.336 0.580 1.182 0.339 0.561

Ownership 0.985 0.006 0.009 1.014 0.016 0.397

Percent funds internal: greater than

51 %

0.810 0.141 0.227 4.114 8.604 0.499

Percent funds debt: greater than

51 %

1.182 0.198 0.317 2.331 4.959 0.691

Percent funds external equity:

greater than 51 %

1.471 0.388 0.144 27.826 45.529 0.042

Percent funds internal: greater than

51 % 9 ownership

0.984 0.021 0.439

Percent funds debt: greater than

51 % 9 ownership

0.993 0.021 0.749

Percent funds external equity:

greater than 51 % 9 ownership

0.971 0.016 0.054

Wald X2 42.97 Wald X2 51.82 Wald X2 52.02

p value 0 p value 0.0425 p value \0.0001

Variable Quit: control Quit: main effects Quit: interaction effects

SHR S.E. p SHR S.E. p SHR S.E. p

Conception lag (months) 0.980 0.005 0.000 0.980 0.005 0.000 0.980 0.005 0.000

Team size 1.245 0.234 0.244 1.202 0.262 0.399 1.247 0.214 0.198

Sweat equity 1.000 0.000 0.320 1.000 0.000 0.470 1.000 0.000 0.464
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each team member expects to own (Q207_1-5/

AG6_1-5). We sum these items together to create an

ownership measure that captures the total amount of

shares controlled by the start-up team.

3.2.3 Control variables

The start-up Team Size (Q116/AG2) is controlled for

because previous research has shown that the quitting

Table 2 continued

Variable Quit: control Quit: main effects Quit: interaction effects

SHR S.E. p SHR S.E. p SHR S.E. p

Total men 0.873 0.079 0.134 0.871 0.083 0.149 0.878 0.084 0.174

Total Caucasians 1.101 0.078 0.175 1.090 0.081 0.242 1.095 0.081 0.217

Total members: 18–24 years old 0.939 0.212 0.781 1.026 0.262 0.921 0.972 0.213 0.898

Total members: 25–34 years old 0.904 0.182 0.616 0.964 0.221 0.873 0.936 0.179 0.728

Total members: 35–44 years old 0.839 0.174 0.397 0.887 0.211 0.614 0.860 0.168 0.441

Total members: 45–54 years old 0.925 0.192 0.708 0.982 0.232 0.939 0.941 0.190 0.762

Total members: 55–99 years old 0.746 0.157 0.163 0.786 0.187 0.312 0.756 0.151 0.161

Household net worth (2005) 1.001 1.69E-05 0.122 1.001 8.54E-06 0.207 1.001 1.00E-05 0.246

Total funds 0.998 5.22E-08 0.22 0.998 2.37E-08 0.428 0.998 2.89E-08 0.456

Growth preference 1.195 0.163 0.192 1.192 0.168 0.213 1.202 0.168 0.187

Innovativeness 0.963 0.058 0.533 0.968 0.061 0.602 0.956 0.059 0.464

Business plan 0.875 0.045 0.010 0.886 0.047 0.022 0.890 0.047 0.028

Financial projections 0.666 0.076 0.000 0.709 0.083 0.003 0.713 0.083 0.004

Team industry experience 0.986 0.006 0.018 0.984 0.006 0.007 0.974 0.006 0.009

Team start-up experience 0.970 0.021 0.155 0.980 0.023 0.369 0.990 0.023 0.449

Team education 1.000 9.110E-05 0.123 1.000 0.000 0.214 1.000 9.280E-05 0.254

Extractive – – – – – – – – –

Transforming 1.408 0.437 0.270 1.407 0.440 0.275 1.423 0.445 0.258

Business services 1.345 0.406 0.326 1.362 0.412 0.307 1.376 0.416 0.291

Consumer oriented 1.252 0.376 0.455 1.269 0.384 0.431 1.269 0.383 0.431

Ownership 1.016 0.027 0.554 0.990 0.009 0.273

Percent funds internal: greater than

51 %

1.082 0.153 0.576 0.135 0.261 0.301

Percent funds debt: greater than 51 % 0.651 0.104 0.007 0.302 0.496 0.466

Percent funds external equity: greater

than 51 %

0.462 0.169 0.035 0.082 0.156 0.188

Percent funds internal: greater than

51 % 9 ownership

1.021 0.020 0.283

Percent funds debt: greater than

51 % 9 ownership

1.008 0.017 0.648

Percent funds external equity: greater

than 51 % 9 ownership

1.017 0.020 0.374

Wald

X2
40.77 Wald

X2
60.33 Wald

X2
64.81

p value \0.0001 p value \0.0001 p value \0.0001
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start-up efforts decrease with organization size (Car-

roll and Hannan 2000). We also calculated the sweat

equity investments of teams, in terms of total among

all founding team members (Q211, R-T677/A-FH14).

We also control for the founder’s Growth Aspiration

(Q302/AT1). Overall, the tendency of firm founders to

be over-optimistic might lead them to underestimate

competition and overestimate their growth aspirations

(Delmar and Shane 2004). In addition, we control for

the type of business planning in which the start-up

engaged. Delmar and Shane (2004) suggest that

planning significantly influences the time to new firm

founding. Therefore, Business Planning (Q111;

R-T568/A-ED1) is calculated as an ordinal variable

(no plan is zero, unwritten plan is one, informal plan is

two, and formally written plan is three). We also

include separate measures that capture whether or not

financial projections (Q137/A-FD26) had been com-

pleted in addition to the degree of planning. These two

measures capture attempts among founders to reduce

asymmetric information. We control for average team

industry experience in years (Q199/AH11), average

prior start-up attempts of the team (Q200/AH12), and

average level of education of the start-up team (Q343/

AH6), because human capital can affect the time it

takes to create a venture (Cooper et al. 1997). The

Fig. 3 a Competing risk

regression: cumulative

incidence function of new

firm found given the

competing risk of quitting:

external equity (model

estimated at mean of

covariates). b Competing

risk regression interaction

effects: sub-hazard ratios of

new firm found given the

competing risk of quitting:

external equity by

ownership (model estimated

at mean of covariates)
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Innovativeness of the start-up (Q299, Q300, Q301/

AS4, AS5, AS6) is measured as an ordinal measure

following Aldrich and Ruef (2006), where zero

indicates the start-up is a reproducer venture and 3

indicates the start-up is an innovator venture. Prior

research has found that the nature of the opportunity is

linked to start-up speed (Tornikoski and Renko 2014).

This study also controls for the industry classification

codes from the PSED I and PSED II protocol

(SUSECTOR/AA1), which will be grouped into four

categories: (1) extractive, (2) transforming, (3) busi-

ness services, and (4) consumer oriented to control for

Industry (Reynolds et al. 2005). In general, the hazard

of quitting varies across industries (Delmar and Shane

2004). We control for the number of Total Men

(Q217A, R-T683/A-FH1) on the start-up team because

male nascent entrepreneurs have a rate twice that of

women according to Reynolds et al. (2004), and

‘‘women entrepreneurs tend to underperform relative

to their male counterparts’’ (Klapper and Parker 2011,

p. 243). We control for the number of Total Cau-

casians (Q203, Q219_1-5, R-T685_1-5; AH4a_1-5)

on the start-up team because Reynolds (2007) found

considerable evidence that individuals with Caucasian

ethnic backgrounds are associated with start-ups with

larger requirements and larger personal financial

commitments. We also control for the Household

Net Worth (Q391, R-T814/A-FZ36x) of the lead

respondent. Overall, it has been shown that wealth

impacts the probability of quitting the start-up process

(Frid et al. 2015b). Likewise, we control for the Total

Funds, regardless of source, secured by the start-up

team (Reynolds 2011). We include a series of five

variables to control for the number of members of the

start-up teams between 18 and 24, 25–34, 35–44,

45–54, and 55–99 to take into account Age (Q218,

R-T684/A-FH2); this is due to the fact that prior

research has found that older entrepreneurs were more

likely to survive or obtain higher income (Brockhaus

et al. 1986; Denison and Alexander 1988).

In addition, we must control for left truncation in

our sample. Left truncation occurs because cases

have been exposed to the risk of experiencing the

event of interest before they enter into the observa-

tion period (Yang and Aldrich 2012). The pre-

observation period is the lag between conception, or

the origin time for the venture, and first initial

interview, or the beginning time of the observation.

The length of the pre-observation period among

start-ups depends on each start-ups own gestation

time. According to Yang and Aldrich (2012, pg.

482), ‘‘the longer the time that a startup is exposed

to the risk of termination at the sample selection

time, the greater the possibility that they over-

represent the resilient cases.’’ By contrast, the most

fragile cases were quickly selected out of the

sample, and thus, we would never observe them

during sampling (Yang and Aldrich 2012). To

account for left truncation of cases, we calculate

the time in process before the respondents were

Fig. 4 Competing risk

regression: cumulative

incidence function of

quitting given the competing

risk of new firm founding:

debt and external equity

(model estimated at mean of

covariates)
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screened into the PSED interview. We compute the

Conception Lag (in months) from the harmonized

PSED outcome file, as the difference between the

date for the first wave (W1_Date) PSED interview

and the conception date (Cpt_my). Finally, to

minimize the effects of heterogeneity on our results,

we use robust estimators to obtain consistent

standard errors, as suggested by Davidsson (2006).

Table 3 Cox regression models for outcomes

Variable Outcome: control Outcome: main effects Outcome: interaction effects

SHR S.E. p SHR S.E. p SHR S.E. p

Conception lag (months) 0.977 0.002 0.000 0.977 0.002 0.000 0.977 0.002 0.037

Team size 1.450 0.187 0.004 1.504 0.218 0.005 1.448 0.202 0.178

Sweat equity 1.000 0.000 0.003 1.000 0.000 0.002 1.000 0.000 0.000

Total men 1.048 0.072 0.497 1.045 0.074 0.532 1.044 0.074 0.125

Total Caucasians 1.045 0.054 0.394 1.057 0.055 0.289 1.051 0.055 0.343

Total members: 18–24 years old 0.672 0.109 0.014 0.659 0.114 0.016 0.676 0.115 0.032

Total members: 25–34 years old 0.800 0.112 0.110 0.773 0.119 0.095 0.809 0.121 0.316

Total members: 35–44 years old 0.732 0.103 0.027 0.698 0.108 0.020 0.736 0.110 0.323

Total members: 45–54 years old 0.733 0.108 0.034 0.705 0.111 0.026 0.733 0.114 0.109

Total members: 55–99 years old 0.625 0.092 0.001 0.603 0.097 0.002 0.631 0.099 0.316

Household net worth (2005) 1.001 1.06E-05 0.776 1.001 9.91E-06 0.897 1.001 9.78E-06 0.168

Total funds 1.001 2.07E-08 0.261 1.001 1.79E-08 0.291 1.001 1.73E-08 0.264

Growth preference 0.835 0.086 0.080 0.851 0.089 0.122 0.841 0.088 0.010

Innovativeness 0.953 0.043 0.290 0.951 0.045 0.285 0.947 0.044 0.629

Business plan 1.008 0.041 0.853 1.016 0.041 0.699 1.015 0.041 0.002

Financial projections 1.133 0.099 0.153 1.150 0.103 0.119 1.161 0.104 0.000

Team industry experience 0.995 0.004 0.275 0.995 0.004 0.204 0.995 0.004 0.204

Team start-up experience 1.002 0.015 0.901 1.002 0.015 0.896 1.039 0.016 0.896

Team education 0.999 6.680E-05 0.043 1.000 6.710E-05 0.064 1.000 6.610E-05 0.059

Extractive – – – – – – – – –

Transforming 1.594 0.363 0.041 1.589 0.363 0.043 1.308 0.383 0.358

Business services 1.538 0.341 0.052 1.535 0.340 0.053 1.171 0.336 0.582

Consumer oriented 1.489 0.329 0.071 1.484 0.328 0.074 1.182 0.339 0.561

Ownership 0.984 0.013 0.223 1.014 0.016 0.397

Percent funds internal: greater than

51 %

0.973 0.104 0.798 4.114 8.604 0.499

Percent funds debt: greater than

51 %

0.821 0.095 0.087 2.331 4.959 0.691

Percent funds external equity:

greater than 51 %

0.914 0.191 0.668 27.826 45.529 0.042

Percent funds internal: greater than

51 % 9 ownership

0.984 0.021 0.439

Percent funds debt: greater than

51 % 9 ownership

0.993 0.021 0.749

Percent funds external equity:

greater than 51 % 9 ownership

0.971 0.016 0.293

Wald

X2
42.97 Wald

X2
51.82 Wald

X2
52.02

p value 0 p value 0.0425 p value \0.0001
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4 Results

On average, nascent entrepreneurs take about

46 months to reach some type of outcome event (see

Table 1).7 The average time lag from conception to

the first interview is about 22 months among respon-

dents. The average team size for the nascent start-ups

is 1.7 people. The average amount of hours per

member per month is about 9,853 per team. Addi-

tionally, most start-ups have about one male on the

team. In other words, only about 27 % of firms have no

men at all involved in the start-up. Most start-ups have

about one person of Caucasian ethnicity on the team.

Or in other words, only about 27 % of start-ups have

no one of Caucasian ethnic background involved. In

regard to age, start-up averages are reported in

Table 1; the majority of start-ups have team members

between 35–44 and 45–54 years of age. The average

household net worth in our sample is about $422.

About 80 % want a business that is easy to manage,

and only 20 % of entrepreneurs want to maximize

growth. About 40 % of entrepreneurs indicate they do

not have a business plan, 11 % have an unwritten plan,

26 % have an informal written plan, and 23 % have a

formal written business plan. Additionally, about

42 % have completed financial projections. Founding

teams have about 9 years industry experience and

have engaged in one other start-up. Most founding

teams have a college degree. Emphasis on high

technology is about 0.79, indicating low high tech-

nology emphasis falls among the majority of nascent

start-ups (on a scale of 0 = none to 3 = high). In

terms of innovativeness, only 5 % of all start-ups

report high technology or innovativeness start-ups

(business high technology = 3). About 3 % of start-

ups are in the extractive sectors, 17 % are in the

transforming sectors, 26 % are in the business services

sector, and 36 % in the consumer oriented sectors (see

Table 1). In terms of ownership, the founding team on

average own about 90 % of their start-up.

We calculated the total amount of funds secured by

the start-ups purely for descriptive purposes. We

summarize all the items for all sources of financing,8

as discussed in the prior section; however, we do not

distinguish the source of the funding. The average

amount of total funds invested in the start-up is

estimated to be $310,039. However, Reynolds (2011)

identified that the extreme amounts of investment in

nascent start-ups are generally associated with a very

small proportion of all legally registered nascent start-

ups. Therefore, we also calculated the 5 % trimmed

mean.9 In doing so, we are able to control for extreme

outliers. Based on the trimmed mean, the average

amount of total funds utilized by nascent entrepre-

neurs is about $31,888.

Theaverageamountof funds investedamongstart-ups

from internal funds is about $68,382 compared to

$183,787 from debt, and $57,870 from external equity.

Again, we also calculated the 5 % trimmed means to

control for extremeoutliers. The average amount of funds

invested among start-ups from internal funds is about

$68,382 compared to $183,787 from debt, and $57,870

from external equity. Based on the trimmed mean, the

average amount of total funds utilized by nascent

entrepreneurs is about $9,064 from internal funds

compared to $12,768 from debt, and $1,234 from

external equity. The average nascent start-up contributes

about 35 % of internal funds, 24 % debt funds, and 5 %

external equity funds toward their start-up initiatives.

Overall, 28 % of all start-ups are financed with the

majority of financing coming from internal funds,

about 20 % of all start-ups are financed with the

majority of financing coming from debt funds, and

only about 4 % of all start-ups are financed with the

majority of financing coming from external equity

funds. Finally, about 31 % of cases quit the start-up

process, 22 % are still trying, and 19 % reach new firm

status. Additionally, Table 1 presents descriptive and

bivariate statistics for the sample. Examining the

7 Each case was given equal weight in this procedure, which is

adequate for hypothesis testing. It should be noted that findings

do not represent the US population due to the deliberate

oversample of women and minorities in PSED I.

8 Items include Q268, Q270, R771, S771, T771, R771A,

S771A, T771A Q272, Q274, Q276, Q277A, Q279, Q281,

Q282A,Q286,R-T770,Q268,Q270,R771, S771, T771, R771A,

S771A, T771A/A-BQ12x_1 A-BQ12x_2 A-BQ12x_3A-

BQ12x_4 A-BQ12x_5 BQ12x_6, A-EQ 13_1 A-EQ 13_2

A-EQ 13_3 A-EQ 13_4 A-EQ 13_5 B-EQ 13_6, A-ER21,

AR4-ER4.
9 The trimmed mean is calculated similar to an ordinary mean,

and the only difference is that 10 % of the extreme cases are

omitted before calculating the mean. Specifically, the 5 %

trimmed mean excludes the left-most (lowest) 5 % and right-

most (highest) 5 % of cases, and then, the remaining observa-

tions are utilized to calculate the mean.
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relationships between the types of funding explanatory

variables reveals interesting relationships.

Figure 2 presents the status plot for the probability

of continuing in the still-trying phase, along with the

probability of quitting, or new firm founding among all

nascent entrepreneurs with outcome data. The first

thing we calculate is the Kaplan–Meier (KM) estima-

tor of overall survival. The KM survival function

estimates the survival probability beyond time t in

right-censored data (Kaplan and Meier 1958). The

median length of gestation to an outcome is about

34.98 months. Next, we estimated the cumulative

incidence function (CIF) for the event of interest and

each named competing cause using the STCOMPET

command written by Coviello and Boggess (2004) for

STATA. The CIF, also referred to as the cause-specific

failure probability (Gaynor et al. 1993), illustrates the

cumulative probability that a failure of type k occurs

on or before time t (Bryant and Dignam 2004). The

CIF helps to determine patterns of failure and to assess

the extent to which each component contributes to

overall event. Applying the STCOMPET command,

we generated the CIF for the incidence of new firm

founding, given the competing risk of quitting, and the

incidence of quitting given the competing risk of new

firm founding. Following a procedure by Singer and

Willet (2003), we stack all these estimates together to

create the status plot. The dark gray area is the survival

function, the probability of remaining in still in

process, or still trying. The two lighter grays are the

two incidence functions that show us that exits by

quitting and new firm birth are not equally likely, and

therefore merit further investigation.

Moreover, according to the data, the last outcome

among the cases has occurred at about 585.77 months

from conception, and the first at about 0.92 months

from conception. The median time to new firm

founding is 23.98 and to quitting about 29.01.

Subsequently, we explore the impact of the indepen-

dent variables on start-up speed in the next section.

4.1 Competing risk regression analysis

A competing risk regression hazard model (Fine and

Gray 1999) is utilized to test the proposed hypotheses

one and two. To complete the competing risk regres-

sion models for this analysis, the STCRREG com-

mand in STATA 12 is utilized. Using the STCRREG

command, this study analyzed data from 1,409 nascent

entrepreneurs in PSED I screened between 1998 and

1999, and PSED II 2005–2006.10 First, a competing

risk regression model was fit with a new firm as the

event of interest, and quitting was the competing risk

event. The analysis focused on the effect of the

majority of funds from internal funds, the majority of

funds from debt, the majority of funds from external,

and ownership, while controlling for conception lag,

team size, sweat equity in total hours, total men, total

Caucasians, total owners age 18–24, total owners age

25–34, total owners 35–44, total owners total 45–54,

total owners 55–99, household net worth, total funds,

growth preference, innovativeness, business planning,

financial projections, industry experience, start-up

experience, education, and industry. For this analysis,

among nascent start-up cases, 402 cases reached new

firm status, 547 were competing quits and 460 are

censored (e.g., still trying).

Table 2 presents the empirical results from the

analysis of the main effects of capital structure.

Results indicate that start-ups that are primarily

financed with external equity (SHR = 1.471,

p = 0.054) significantly influence the cumulative

incidence of new firm founding over time. Examining

the sub-hazard ratios reported in Table 2, we can

further explore the nature of this relationship. If the

estimated sub-hazard ratio is greater than 1 for any

variable of interest, we can conclude that higher levels

of that variable of interest are associated with higher

incidence of new firm founding (controlling for other

variables in the model and taking into account that

quitting can also occur). Consequently, we can

conclude that if the start-up’s capital structure is

dominated by external equity, there is a 47 % increase

in the incidence of new firm founding over time.

Figure 3a shows the average cumulative incidence

function for the estimated model of new firm founding

for start-ups financed with funds coming primarily

from external equity, and firms with the majority funds

not coming from external equity, given the competing

risk of quitting. Figure 3a shows that about

100 months out from conception (or about 8 years),

the model finds the cumulative incidence of new firm

founding is about 43 % for firms primarily financed

with external equity. Conversely, for firms not

10 The PSED I cohort was followed over four years, and the

PSED II cohort was tracked over six years.
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financed primarily with external equity, the cumula-

tive incidence of new firm finding is about 26 %.

Furthermore, we did find significant interaction

effect between ownership and external equity, in our

subsequent interaction effects model for the compet-

ing risk regression on new firm founding. The

interaction term for the percentage of ownership and

the start-up being primarily financed with external

equity (SHR=0.971, p = 0.054) decreases the inci-

dence of new firm founding over time. Accordingly,

we can conclude that if the start-up’s capital structure

is dominated by external equity, and ownership

increases, there is a 3 % increase in the incidence of

new firm founding over time. Figure 3b illustrates the

nature of the interaction further by plotting the sub-

hazard ratio of the predictive margins. The model finds

if a start-up team has 10 % ownership, they are about

7.4 times more likely to create a new firm than those

who retain 90 % ownership of the start-up. Therefore,

as founding team ownership increases, it decreases the

time to new firm founding among firms primarily

financed with external equity.

Secondly, the competing risk regression was modeled

with the hazard of quitting and the competing risk of new

firm founding among start-ups. Again, the analysis was

focused primarily on the effect of the majority of funds

from internal funds, the majority of funds from debt, the

majority of funds from external, and ownership while

controlling for controlling for conception lag, team size,

sweat equity in total hours, total men, total Caucasians,

total owners age 18–24, total owners age 25–34, total

owners 35–44, total owners total 45–54, total owners

55–99, household net worth, total funds, growth prefer-

ence, innovativeness, business planning, financial pro-

jections, industry experience, start-up experience,

education, and industry. For this analysis, 547 cases

reached quit, 402were competing newfirms, and 460 are

censored (e.g., still trying).

For this model, we estimate the main effects of

capital structure and find start-ups financed primarily

with debt (SHR = 0.641 p = 0.0007) and primarily

financed with external equity (SHR = 0.462,

p = 0.035) significantly decrease the incidence of

quitting over time. Further examining the variables

associated with financing, we see start-ups primarily

financed with debt decreases the incidence of quitting

by about 35 % over time, and start-ups primarily

financed with external equity decreases the incidence

of quitting by about 54 % over time.

After fitting the competing risk regression model,

STCURVE was used to plot the estimated cumulative

incidence of quitting the start-up process in the

presence of the competing risk of new firm founding

for start-ups majority financed by debt and external

equity, and those that are not. Figure 4a shows the

average cumulative incidence function for the esti-

mated model of quitting, given the competing risk of

new firm founding. Figure 3 shows that about

100 months out from conception, the model finds the

cumulative incidence of quitting is about 21 % for

start-ups that are primarily financed with equity. On

the other hand, the incidence for quitting for start-ups

not primarily financed with external equity is about

43 %. Furthermore, Fig. 4 also shows that about

100 months out from conception, the cumulative

incidence of quitting is about 31 % for start-ups that

are primarily financed with debt. On the other hand,

the incidence for quitting for start-ups not primarily

financed with external equity is about 45 %.

Next, we modeled the interaction effects for the

competing risk regression of quitting for ownership

and debt; however, we did not find a significant

interaction effect.

4.2 Cox proportional hazard model

In order to analyze the relationship between start-up

continuance and the amount of financing coming from

internal funds, debt, and equity, a Cox proportional

hazards model was applied. All cases that experienced

some form of event (either new firm founding or

quitting) were categorized as one and those who did

not reach an event (still trying at their start-up) were

categorized as zero. Using Cox regression, we esti-

mated the time to some kind of event with the effect of

being financed with the majority of funds from internal

funds, the majority of funds from debt, the majority of

funds from external, and ownership while controlling

for conception lag, team size, sweat equity in total

hours, total men, total Caucasians, total owners age

18–24, total owners age 25–34, total owners 35–44,

total owners total 45–54, total owners 55–99, house-

hold net worth, total funds, growth preference, inno-

vativeness, business planning, financial projections,
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industry experience, start-up experience, education,

and industry. In this analysis, 949 cases experienced

an outcome, and 460 cases were censored (e.g., still

trying). Table 3 provides the results from this analysis.

Findings do not indicate that the hazard of an outcome

decreases with increased use of internal funds as the

primary source of financing.

4.3 Robustness checks

In order to assess the sensitivity of the main results, we

developed alternative specifications and analyses by

performing a series of additional tests. Our goal was to

address the issue of endogeneity, a common problem

in entrepreneurship research (Caliendo 2013). In terms

of reverse causality, longitudinal analysis is an

approach that can eliminate much of the endogeneity

problems associated with examining transitions into

start-up outcomes. Longitudinal analyses have the

advantage of using past values reported by respon-

dents to explain future outcome transitions, and we

can therefore be more confident that past values are a

cause rather than a consequence of new firm founding

or quitting. Secondly, the possibility of endogeneity

being caused by omitted variables is ruled out by

including a number of control variables that are likely

to affect time to outcome status. Finally, a formal test

for the presence of omitted variables is performed by

running three full models as separate OLS regressions

with: (1) time to new firm status, (2) time to quitting

status, and (3) time to either new firm or quitting status

as dependent variables, and employing the post-

estimation commands ‘‘estat ovtest’’ and ‘‘linktest’’

in STATA (Cameron and Trivedi 2010: 92): In all

cases, we fail to reject the null hypothesis ‘‘H0: the

model has no omitted variables’’ as the |Prob[F| is

always nonsignificant with the minimum value

approaching 0.059.11

5 Summary

In sum, we find some interesting evidence of the affect

of capital structure on start-up speed. In H1, we

hypothesize that the use of external equity as the

primary source of start-up financing would accelerate

the time to quitting the start-up, and the relationship

becomes most pronounced among start-ups as the

percentage of ownership decreases. Our findings

provide compelling evidence that being financed

primarily with external equity does not accelerate

time to quitting. In fact, it decreases the cumulative

incidence of quitting over time. In fact, we found

significant evidence contrary to H1. There is signif-

icant evidence that being financed primarily with

external equity actually increases the incidence of new

firm founding over time, given the competing risk of

quitting; it also demonstrates that the appreciable

impact of external equity decreases as the ownership

shares of the founding team increase. In H2, we

hypothesize that the use of debt as the primary source

of start-up financing would accelerate the time to new

firm founding, and the relationship becomes most

pronounced among start-ups as the percentage of

ownership increases. Again, we find evidence to the

contrary. Our study identified evidence that start-ups

primarily financed with debt actually decrease the

incidence of quitting over time, and in fact no impact

on the incidence to new firm founding over time. Thus,

we did not find evidence to support H2. Moreover, in

H3, we hypothesize that the use of internal funds as the

primary source of start-up financing would increase

the hazard of staying in the gestation process, or start-

ups would be more likely to remain ‘‘still trying’’ to

implement their firms, and the relationship becomes

most pronounced among start-ups as the percentage of

ownership increases. Again, we find no evidence to

support this hypothesis.

6 Discussion

Analysis of the PSED datasets reveals a considerable

amount of variability among respondents, specifically

regarding the amount of time spent in the process of

creating a new organization (Davidsson and Gordon

2012; Frid 2011). Nascent entrepreneurs do not form

new ventures at the same rate, not even within the

same industry. Our study also provides evidence that

11 The following control variables are used in this mode:

internal funds greater than 51 %, total debt greater than 51 %,

external equity greater than 51 %, and innovativeness while

controlling for conception lag, team size, sweat equity in hours

per member per month, total men, total Caucasians, total owners

age 18–24, total owners age 25–34, total owners 35–44, total

owners total 45–54, total owners 55–99, household net worth,

total funds, growth preference, business planning, financial

projections, industry experience, start-up experience, education,

and industry.
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start-up capital structure is a tangible factor influenc-

ing the gestation window, or time in the start-up

process, of nascent start-ups.

We argue that start-ups that use external equity as

their major source of start-up funding will accelerate

quitting among nascent entrepreneurs, and that own-

ership moderates this relationship. Findings from this

analysis found no evidence to support this hypothesis.

We also argue that start-ups that use debt as their

major source of start-up funding will reach new firm

status quicker than nascent entrepreneurs who do not,

and that ownership moderates this relationship. Find-

ings from this analysis found evidence to support this

position. Finally, we argue that start-ups that use

internal funds as their source of start-up funding will

persist in their efforts and will not experience an event

outcome, and that ownership moderates this relation-

ship. Our analysis did not find significant evidence to

confirm that being primarily financed of internal funds

did in fact decrease the hazard of experiencing an

event outcome. However, we did find significant

evidence that being primarily financed with external

equity is associated with the increased incidence of

new firm founding. We also found evidence that as the

percentage of ownership increases among the team, it

decreases the incidence of new firm founding. Overall,

our findings provide evidence to challenge the efficacy

of moral hazard and adverse selection in the context of

nascent start-ups and time to particular outcomes.

The most striking feature of the assessments

generated by this research is the differential impact

of external equity and debt on gestation speed. As

previously noted, start-ups primarily financed by

external equity have a much greater impact on the

speed to new firm founding. Start-ups primarily

financed with debt had considerable impact on

decreasing the incidence of quitting, as did external

equity funds. An explanation for these findings could

be associated with the different procedures taken to

secure different forms of financing. It may be the

impact of preparing a prospectus; this is usually

executed in a formal written form to those providing

debt, which can decrease the incidence of quitting and,

in turn, increase the incidence of new firm founding.

Some scholars argue that preparing a prospectus takes

time, and founders should focus energies on other

start-up activities, since research on planning has

yielded inconclusive evidence on the efficacy of

planning (Gartner and Liao 2005; Robinson and

Pearce 1984, Sexton and Van Auken 1985). However,

our findings highlight that both business planning and

preparing financial projections significantly increase

the incidence of new firm founding over time.

Therefore, the effort and formality of business plan-

ning does not appear to lead to longer gestation periods

among start-ups. A proposal for external financing

requires a statement on the short- to medium-term

prospects for the business, which requires a more

careful assessment of the business idea and its

prospects for success. Thus, preparing a prospectus

for potential investors likely mitigates the information

asymmetry between parties, and likely attenuates the

high potential cost of the capital for both parties.

Furthermore, as the percentage of ownership

decreases, the positive impact of external equity

increases. This is contrary to arguments advanced in

agency theory regarding moral hazard. This provides

compelling evidence for the efficacy of smart capital

(Müller and Zimmermann 2009; Sørensen 2007).

According to the smart capital framework, there is a

two-way flow of information, such that information

flows from the start-up to the investor, and consulta-

tion and the support flow from the investor to the start-

up.

On the other hand, most debt is actually asset-

based; therefore, the only issue for the debt provider is

an estimate of the value of the asset used as collateral

for the loan, which could take less time to prepare than

an external equity prospectus. As a result, this may fail

to clarify the potential of the firm for the founding

team and, in particular, lead to decreased incidence of

quitting. Therefore, as founders try to mitigate the

issue of adverse selection associated with particular

kinds of financing, it may actually help facilitate

successful creation of new firms.

7 Implications

Implications from this research can inform scholars

and practitioners alike of the importance of external

equity in accelerating the speed of founding, and also

the costs and benefits of retained founding team

ownership. Specifically, scholars should be concerned

with exploring what, in particular, it is about external

equity in the nascent stage that helps accelerate new

firm founding. It may be the case that the impact of

preparing a formal prospectus, usually in a formal
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written form to those providing external equity, is one

factor that influences the incidence of new firm

founding among start-ups who utilize greater amounts

of external equity.

For practitioners, these research findings highlight

that having a closely held venture with external equity

has its dangers. External equity may have specific

advantages in the speed of reaching profitability, but it

could also create agency costs when founders closely

hold the start-up. Having a venture where the founders

are the majority owners could be the reason why

external equity also seems to considerably influence

why some ventures get ‘‘stuck’’ in the start-up process.

About 5 % of nascent entrepreneurs have been

thinking about starting a new business for over 5 years

(Brixy et al. 2012). These nascent entrepreneurs can be

involved in the creation of a venture for an extended

period of time, and they seem to be satisfied with

participation without resolutions (Reynolds and Curtin

2009). There is likely a link to ventures that remain

closely held, and the still-trying phase and future

research would do well to address this particular issue.

Furthermore, findings on the patterns of financing

can inform practitioners to pinpoint the appropriate

time in the life course of their start-up to secure

external funding (debt or external equity). It may be

that debt is most appropriate during the intermediate

stages of gestation, and external equity is ideal during

later stages. Thus, founders can prepare appropriately

when trying to lobby for external funding sources

based on their time in process, particularly if the

opportunity being pursued is time-sensitive. Again,

further inquiry into this domain can further help clarify

this link to the timing of a particular kind of financing

and speed to outcomes.

In regard to policy makers, the findings from this

research suggest that although external equity is the

least likely pursued by entrepreneurs, it is the most

beneficial in regard to speed to new firm founding.

Therefore, policy makers may want to focus on

fostering and creating external equity networks, and

connecting such members to potential founders and

nascent entrepreneurs. For instance, angel investors

often cluster near universities that promote

entrepreneurship programs because of the high level

of new business activity they can potentially generate.

Therefore, if policy makers can incentivize business

angels to coordinate members into more formal

networks, it could potentially help raise awareness

and access to external equity to nascent entrepreneurs.

By creating and advocating such networks, it could

facilitate access to external equity investments in

nascent start-ups. Currently, according to the Angel

Capital Association (2014), in North America alone

there are 165 angel groups, which represent 7000

accredited angel investors located in 44 US states and

six Canadian provinces. Yet, there are 4599 Title IV

degree-granting institutions, either colleges or univer-

sities in the USA. Moreover, another critical policy

implication is what role should public funds, such as

government business development grants, play in new

firm creation? Public funds might serve to supplement

private equity financing, requiring that new ventures

first receive support from external private equity

before being eligible for public funds.

8 Contributions

Our study contributes to both the entrepreneurship and

finance research efforts in several important ways.

First, we contribute to the growing literature that

analyzes data from the PSED by presenting new

evidence on the benefits of equity and debt during the

nascent venture gestation process on start-up out-

comes. Pecking order theory predicts that firms with

higher leverage should subsequently perform better.

Our research confirms that equity is positively asso-

ciated with the incidence of new firm founding, and

debt and equity decrease the incidence of quitting.

Therefore, our research challenges the benefits argued

by pecking order, in terms of the rank ordering of

financing, and highlights that external sources of

capital, such as debt and equity, could add more value

to investee firms than internal capital from savings.

Second, we document that the initial capital

structures nascent ventures choose for financing their

start-up is significantly linked to the timing of start-up

outcomes. Therefore, we extend prior research on

pecking order in the entrepreneurship context by

linking capital structure to new firm founding and

quitting of start-up efforts. Prior studies have mainly

focused on establishing the preference or variations in

pecking order among nascent ventures and new firms

(Cassar 2004; Frid 2009; Robb and Robinson 2014;

Stouder 2002). Although some have investigated

survival among early-stage new firms (Cole and

Sokolyk 2013), to our knowledge, our study is the
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first to link start-up capital to new firm founding and

quitting the start-up effort in terms of start-up speed.

Finally, current studies in entrepreneurship and

organization theory often treat either failure or success

as binary outcomes when analyzing new venture

performance, thus implicitly assuming symmetric

effects between the two (Ghosh and Mallory 2011).

Consequently, results on success inform us about

failure and the still-trying phase together. Analyzing

success and failure together, therefore, provides a

useful empirical tool by exposing the still-trying phase

and enabling the examination of how a variety of

factors influence these three outcomes, as well as a key

contribution of this research.

9 Limitations

As robust as our research is, it is not without limitations.

In our current study, we cannot track firms after they

emerge in the PSED and investigate whether they

attracted additional external equity. Future research can

expand upon our study by more thoroughly exploring

the start-up process during the nascent stage and

following firms through the early stage as well to

further explicate on the relationship of performance

over time. Overall, we do not distinguish levels of

‘‘risk’’ among the various forms of debt. Debt or a loan

from a familymember is in the same category as debt or

a loan from a bank. The contract terms between a family

member and entrepreneur may bemore flexible than the

contract terms between an entrepreneur and a financial

institution. Additionally, entrepreneurs are keen ‘‘boot-

strappers.’’ Often, nascent entrepreneurs take out sec-

ond mortgages, car loans, and credit card loans to

finance the start-up. It is of interest for future research to

examine idiosyncratic differences among the various

levels of risk associated with different forms of debt,

and the degree of consulting, or smart capital associated

with each (Mason and Harrison 1996; González-Pernı́a,

Peña-Legazkue, and Vendrell-Herrero 2012; Schafer

and Schilder 2009). This may be an issue in our study

becausewe do not control for the degree of smart capital

provided by debt holders, or external equity potentially

provided by external investors. Finally, we examine

only the impact of the overall proportion of being

financed primarily with internal funds, debt, and

external equity over the course of the nascent

entrepreneurship process. There may be a link to the

actual timing, or date of particular investment acquisi-

tions. While our study, involving the nexus of funding

and gestation speed to outcomes (launch, quit, still

trying), is a good start, time of investment to time to

start-up outcomes has yet to be more fully explicated.

Continued research on this front could shed light on the

equity ownership paradox identified in our study.

10 Future research

Building on both the contributions and the limitations

of this analysis, future research that controls for

unobserved characteristics, which might affect access

to debt and equity, is desirable. In that regard,

including the credit score of a start-up could further

extend our findings (Robb and Robinson 2014).

Likewise, controlling for the level of guidance and

support contributed by debt and external equity

providers may play a role in directing the timing of

start-up outcomes. A particularly interesting area of

inquiry might examine block ownership’s impact on

start-up speed and performance among nascent start-

ups (Denis 2004). Finally, related to time, the partic-

ular dates of a nascent entrepreneur acquired different

types of financing should also be further explored. The

sequencing of start-up financing is an area of inquiry

that needs further explication to further extend the

applicability of pecking order and agency theory in the

nascent entrepreneurial context. Understanding when

financing happens in the gestation process (relative to

other events) might help illuminate the best time to use

particular kinds of money to move the venture along

toward operational status. Likewise, financial capital

is only one kind of resource utilized during the start-up

process that can impact gestation speed. Work by

Sirmon and Hitt (2003) suggests that human, social,

and financial capital can be complements and can be

potentially bundled and leverage to facilitate the

timely creation of new firms. Future research would

benefit from more closely examining resource inven-

tories to identify how they work together to impact the

time start-ups are in process during the nascent stage.

11 Conclusions

Time is central to our understanding of entrepreneur-

ship. Bird andWest (1997, pg. 6) argue that ‘‘temporal
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issues uniquely and explicitly characterize the entre-

preneurial process’’; yet, temporal issues are some of

the most challenging to comprehend. Time is a

valuable, if scarce, resource, and our goal was to

understand whether capital structure has important

implications for accelerating or attenuating start-up

outcomes during the gestation window. Financial

capital is one of the key resources a business requires

to operate and survive the nascent stage of the

venturing process. In this study, we use data from

the PSED I and PSED II to provide new evidence on

how US start-up ventures choose their ownership and

initial capital structure, and why this decision is

important. First, we establish that the initial capital

structure decision is important because it influences

future outcomes in terms of time to new firm founding

and quitting. Start-ups that use larger proportions of

external equity in their initial capital structure are

significantly more likely to become new firms more

quickly over time, but the impact of this is attenuated

among closely held ventures. Additionally, firms that

use larger proportions of debt and equity are also less

likely to quit over time. Overall, our findings challenge

the assumed benefits associated with pecking order

theory and firm performance, and provide preliminary

evidence supporting a benefit for reversed pecking

order theory in the nascent context.
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