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ON THE UTILIZATION OF START-UP CAPITAL

ABSTRACT
Start-ups obtain start-up financing from multiple sources (e.g., from friends, family, and founders to venture capital) that impact the firm’s capital use (e.g., external debt or equity). The founder’s orientation toward risk and uncertainty can affect the kinds of capital used during start-up, and this may also vary over time. These relationships were examined for a representative sample of 830 nascent ventures with three follow-up interviews. A tolerance for risk tends to increase equity investments, and uncertainty over being able to secure debt increased the use of internal funds provided by founders. Whereas, uncertainty over the availability of start-up capital increased equity use, and uncertainty over venture capital support decreased debt and equity use. 
EXECUTIVE SUMMARY
Obtaining start-up capital has, is, and will remain a central challenge for nascent entrepreneurs. Given its importance, this research investigates the critical elements of social-cognitive influences of demand for finance for start-ups. In this study we suggest that variations in the perceptions of perceived environmental uncertainty and individual risk preferences influence potential sources of financing in terms of debt, equity, and internal financing. Using the Panel Study of Entrepreneurial Dynamics (PSED) I[footnoteRef:1], a nationally representative sample of individuals actively involved in the start-up process, this research examines how individual attributes associated with perceptions of strategic risk and environmental uncertainty work as mechanisms impacting start-up capital structure choices over time. Our study investigates how a founder’s cognitive framework influences the temporal dynamics of start-up financing.  To test these relationships,  we employ random coefficient modeling (RCM). Random coefficient models enable researchers to analyze repeated measures longitudinal data and model the effects of time and on variables of interest. Thus, the RCM model allows for the testing of both intra-individual change (the fixed effects) and inter-individual differences in intra-individual change (the random effects) over time. Our findings suggest that a tolerance for strategic risk among founders tends to increase equity investments, and uncertainty over debt increased the use of internal financial sources, uncertainty over start-up capital increased equity investments, and uncertainty over venture capital support decreased debt and equity investments.  While most cognition research in entrepreneurship examines cognitive issues at related to opportunity recognition, this work emphasizes how cognitive features of founders impact financing choices during the earliest stages of the organizational life-cycle. Accordingly, a key contribution of this research is modeling how time changes the relationships between social cognitive influences and start-up capital.  Our study identifies variance related to time and between individuals. For instance, about 84% of the variance in internal funds was due to intra-individual change. The data also showed that about 16% of the variance in internal funds invested towards the start-up was due to inter-individual changes in financing over time (i.e., year-to-year). Therefore, it appears that only a small proportion of changes in internal financing are related to time. [1:  http://www.psed.isr.umich.edu] 

INTRODUCTION
	Entrepreneurship theorists have long proposed and practitioners have often observed that cognitive factors, such as perceptions, are important in understanding new venture creation. Two key perceptions with a long tradition in entrepreneurship are risk (Knight, 1921) and uncertainty  (Matthews & Scott, 1995).Examining entrepreneurs along these dimensions can potentially provide useful insights toward understanding why some start-ups use particular forms of capital over others. . Drawing on the perspective of cognitive frames (Baron, 2007), we examine capital use over a four-year time period among nascent entrepreneurs, and inquire whether perceptions of risk and uncertainty influence the use of capital in the earliest stages of venture emergence.
	Cognitive frameworks help founders understand and subsequently frame the start-up process (Palich & Bagby, 1995). Cognition impacts how people perceive, frame, and solve problems.  We expand upon the entrepreneur’s perception of the situation based on his/her cognitions of risk and uncertainty. The founder’s tolerance for risk and perception of environmental uncertainty may differentially direct the desirability of particular kinds of capital among entrepreneurs during firm gestation.[footnoteRef:2] Since financial resources are a factor often cited for why start-ups succeed, it is of interest to further explore whether there is a link from particular forms of capital and an entrepreneur’s cognitive framework.  [2:  The firm gestation process is the period from conception, first initial action founders take to create a new venture, until the start-up becomes a viable firms with sustained profits (Reynolds, 1992; Schoonhoven et al., 2009). Therefore, the gestation window is the period before the fledgling start-up actually materializes into a new firm, or start-up founders disengage from the effort.] 

	Some studies have begun to address the disparity of knowledge over the intricacies of capital structure in new venture creation by applying pecking order theory of the firm (Cassar, 2007; Paul, Whittam, & Wyper, 2007; Gartner, Frid, & Alexander, 2012). These studies investigate if the “pecking order hypothesis” (POH) applies to the capital use of early-stage businesses. According to the POH (Myers & Majluf, 1984), firms will attempt to reduce information asymmetries and maintain ownership control based on following a hierarchy of funding from internal capital, debt, and equity (Berger & Udell, 2003).
	Expanding upon research on financing of nascent ventures (Gartner, et al., 2012), we hypothesize a pecking order hierarchy among sources of financing that nascent entrepreneurs pursue according to their tolerance for risk and their perception of environmental uncertainty. Integrating this cognitive perspective to understand capital use among nascent entrepreneurs is a key link to understand why a pecking order preference for financing is so prevalent in a context where firms do not yet exist. For example, founders with high risk tolerance and a perception of high environmental uncertainty may prefer higher levels of debt financing due to their cognitive framework, because external debt is riskier than using Internal funds. Conversely, entrepreneurs who have a low risk tolerance and also have low perception of environmental uncertainty may likely pursue more conservative financing methods, such as personal fund contributions. As a result, cognitive aspects would provide a compelling logic to explain why a pecking order hierarchy of financing is consistently found in the start-up context before organizations come into existence (Frid, 2009, Paul, et. al, 2007, Gartner, et. al, 2012). 
	We suggest that variations in the perceptions of perceived environmental uncertainty and individual risk preferences influence potential sources of financing. For example, all things being equal, greater or less uncertainly and/or risk preference may make certain sources of financing more or less attractive than others due to their ease of use in a given situation. A founder’s cognitive framework captures the acceptable risk-benefit tradeoffs under perceptions of environmental uncertainty and tolerance for risk. Therefore, examining risk and uncertainty as cognitive framework for strategic decisions, could provide key insights into capital use over time during the start-up process. 
	To test our hypotheses between cognitive frames and capital use,  we use the Panel Study of Entrepreneurial Dynamics (PSED) I[footnoteRef:3], a nationally representative sample of individuals actively involved in the start-up process. Using random coefficient modeling (RCM) we analyze the PSED longitudinally and model the effects of time and other time-varying covariates. This allows for the testing of both intra-individual change (the fixed effects) and inter-individual differences in intra-individual change (the random effects) over time (West, Welch, & Galecki, 2006).. By applying a process approach to our research we will ultimately identify predictable patterns in our dependent variable that variance-oriented studies generally miss, particularly in terms of start-up financing (McMullen and Dimov, 2013). Our findings allow us to contribute to the literature, showing that the cognitive frameworks centering on risk and uncertainty considerably influence shifts in start-up capital utilized over time by founders. [3:  http://www.psed.isr.umich.edu] 

The remainder of the paper is structured as follows: The theoretical background and hypotheses section resents the theoretical framework and research hypotheses. Our methods section presents the methodology, the sample used, variables operalizations, and our estimation techniques. The results section presents the results obtained, and the discussion section discusses the results and highlights our contributions and future research directions. Finally, the conclusion presents implications of the study.
BACKGROUND AND THEORY
	The process of entrepreneurship occurs because individuals actively venture to exploit opportunities (Shane, Locke, & Collins, 2003). As founders are indeed an integral part of the start-up process through which new firms are created, it is reasonable to argue that some aspects of cognition could play a significant role in this process.  Therefore, an entrepreneur’s cognitive framework may provide important insights into key aspects of the new venture creation process.
	Research in managerial cognition suggests that managers use cognitive frames to sort through management ambiguities (Walsh, 1995). This line of research is premised on the logic that organizational decisions are affected by how people view, interpret and translate situations into strategic choices (Daft & Weick 1984). Similarly, entrepreneurship scholarship suggests that founders have unique cognitive processes that link thought to action (Krueger, 2003; Shaver & Scott, 1991). The cognitive approach in entrepreneurship aims to explain how perceptions (Santos, Roomi, & Liñán, 2014), cognitive styles (Groves, Vance, & Choi, 2011), heuristics (Bingham, Eisenhardt, & Furr, 2007), biases (Busenitz & Barney, 1997), and intentions (Carsrud & Brännback, 2011) of founders impact their behaviors during the star-up process. Therefore, cognitive frames (Goffman, 1974) are the lenses through which entrepreneurs can understand the start-up process.
	Benford and Snow (2005) identify both a diagnostic and prognostic component to cognitive frames.  Diagnostic framing involves identifying the context for environmental conditions that could be problematic. Conversely, prognostic framing proposes a solution for the identified problem (Benford & Snow, 2000). Diagnostic frames shape the understanding context for action, and prognostic frames guide views of the strategies for action. In the context of entrepreneurship, an important diagnostic frame is the perception of environmental uncertainty and a relevant prognostic frame would be risk tolerance. Consequently, we argue that both an entrepreneur’s perception of environmental uncertainty and tolerance for risk compose an important cognitive frame utilized to make strategic decisions during the founding process. 
	The utilization of particular forms of capital during the start-up process might be linked to founder characteristics (Gartner, Carter, & Reynolds 2010). We believe that by drawing on cognitive frames, we will see certain patterns emerge over time in terms of capital use for start-ups. Simon (1991) argues that decision-makers are constrained by the limits of their capacity to process information. Therefore, nascent entrepreneurs as decision-makers are constrained both psychologically and temporally, and may simply not make the best decisions according to the rational actor premise. Obviously, not all entrepreneurs are successful in securing financial resources, and differences in their use of start-up capital might be linked to cognitive frames. 
Some studies in nascent entrepreneurship have started investigating the nature of capital structure in new venture creation by applying pecking order theory of the firm (Cassar & Holmes, 2003; Paul et al., 2007; Gartner et al., 2012; Frid, 2009). Pecking order is one means of explaining how entrepreneurs choose the type and source of financing for their nascent venture  (Frielinghaus, et al., 2005). According to the pecking order hypothesis (Donaldson & Fox 2000; Myers & Majluf, 1984), firms attempt to reduce information asymmetries and maintain ownership control based on following a hierarchy of funding from internal capital, debt, and equity (Berger & Udell, 2003). Among nascent entrepreneurs, studies find that founders utilize internal contributions first (initial founder equity, similar to retained profits), external debt next, followed by external equity last (Frid, 2009; Hechavarria, Matthews, and Reynolds, 2016), providing support for the pecking order hypothesis. However, a critical paradox remains: how has a pecking order of financing consistently been found in the start-up context when no firm yet exists? Integrating this cognitive perspective to understand capital use among nascent entrepreneurs we believe is the link to understand the pecking order hierarchy among start-ups, which we elaborate on subsequently.
Risk and Uncertainty: A Cognitive Framework to Understand Start-up Capital Decisions Over Time
	From a demand perspective, entrepreneurs must make a variety of choices about the initial funding of their firms. The most basic of these choices concerns the amount of money required to get the firm operational and the source of that funding. From the supply side perspective, their choices will be constrained by the type and amount of funds made available, as well as the terms and conditions associated to those funds.  We believe there is a socio-psychological component underlying the start-up capital decisions of nascent entrepreneurs, and this mechanism is an important factor often overlooked when pecking order theory is applied in the context of start-ups. 
Knight (1921) was the first to distinguish risk (future outcome probabilities known) and uncertainty (future outcome probabilities unknown). Findings from research on risk and uncertainty suggest that they are key cognitive factors that affect an entrepreneurs’ decisions. By including these variables together within the scope of start-up financing, the domain of entrepreneurship can develop important insights into this ambiguous part of the start-up process. 
	Additionally, time is an important factor to consider when examining the nature of risk and uncertainty on start-up financing. In essence, risk and uncertainty are about potential unknown futures; therefore they are both temporally nested. Psychologists have extensively studied the time dimension in regard to cognitive frames (Evans, 2003; Zimbardo and Boyd, 1999). One example of this is discounting, which is the propensity of people to make a choice on the risk they are willing to bear in the face of perceived environmental uncertainty when assessing immediate possible gains to distant possible future losses (Das & Teng, 1997). We believe that it is important to examine how the specific temporal horizon of risk tolerance and uncertainty under the constraints of time influences the kinds of funds utilized by founders. 
The temporality of the start-up process undoubtedly complicates the already complex task of financing the start-up. Our goal is to better understand how  how capital preferences emerge from a cognitive perspective, which will ultimately inform our understanding of organizational preferences for pecking order. We further elaborate on these arguments in the following sections.
Risk Preference 
Cantillon (1755) argued that entrepreneurs are individuals that bear inherent risk because  buy and sell in the market where prices are uncertain. Accordingly, entrepreneurship theory tends to have implicit assumptions that entrepreneurs are people that are prone to take risks to start businesses. Yet, the findings regarding risk have been mixed (Stewart and Roth, 2001; Miner and Raju, 2004).Much of the literature in the domain of entrepreneurship has characterized founders as risk-takers.  Rather than risk-taking, it could be that the attributes detected and noted in research are really the result of standardized differences in cognitive processes (Palich & Bagby, 1995). Studies find that founders are generally overly optimistic when assessing their own business situations (Cooper, Woo, & Dunkelberg, 1988), but somewhat more risk averse than non-entrepreneurs (Xu & Ruef, 2004). It is likely that entrepreneurs may not necessarily be risk takers, but actually more risk tolerant. Subjective risk tolerance captures the variability in investment returns that an individual is willing to bear when s/he assesses investment alternatives.
	We contend that entrepreneurs with higher levels of risk tolerance likely view venturing as a long-range risk, whereas entrepreneurs with lower levels of risk tolerance view venturing as a short-range risk. Short-range risks are perceived over short planning horizons, while long-range risks are perceived over longer planning horizons (Das and Teng 2001).  Entrepreneurs with low risk tolerance will attempt to minimize prospective high-stake problems during the start-up processes in a present mindset, whereas entrepreneurs with high risk tolerance will do so in a more future oriented nature. Therefore, entrepreneurs with low risk tolerance will be more likely to bootstrap their ventures with internal founding team equity, that is monies provided to the start-up by people involved in creating the business for ownership shares.  Nascent entrepreneurs that are not risk tolerant will take a more conservative approach to finance their efforts. They are likely to avoid taking on debt, especially if they need to use personal assets to back their loan, because they view the start-up as a short-range risk. They may also forgo using debt because external founding team equity, from sources like business angles, are often times more flexible in terms of contracting, than with an institution like a bank. On the other hand, nascent entrepreneurs who tolerate risk may be more prone to use debt  because they view the start-up as a long-range risk. Such founders may be reluctant to issue additional external equity (equity not provided by the founding team members) because they believe that by doing so they can dilute founding shareholders claims in the long-term. Therefore, they will prefer debt so founders can remain as claimants on the start-up’s future cash flows. Such founders might likely invest internal funds to bootstrap the start-up until the can no longer use internal funds, and then use debt.  However, they may subsequently seek additional external equity as time progresses instead of debt. As a result, not only should we consider the impact of a founder’s risk tolerance on financing choices, but the temporal impact of risk tolerance on such decisions. 
[bookmark: _Toc236480023]Xu and Reuf (2004) argue that the propensity to take risks is linked to two distinct aspects of risk: strategic and nonstrategic. Strategic risk is linked to perceptions about the likelihood of  failure vs. success regarding a specific opportunity considered by an individual; whereas non-strategic risks is linked to the perceptions of failure vs. success in general terms. Based on the prior discussion, we hypothesize (see Figure 1):
H1a: Nascent entrepreneurs with a high tolerance for strategic risk will likely increase use debt over time. 
H1b: Nascent entrepreneurs with high tolerance for non-strategic risk will likely increase use debt over time.

H2a. Nascent entrepreneurs with a high tolerance for strategic risk will likely increase use internal funds over time. 
H2b: Nascent entrepreneurs with high tolerance for non-strategic risk will likely increase use internal funds.

H3a: Nascent entrepreneurs with a high tolerance for strategic risk will likely decrease use equity financing over time.
H3b: Nascent entrepreneurs with high tolerance for non-strategic risk will likely decrease use equity financing over time

[Insert Figure 1 about here]
Perceived Environmental Uncertainty
	Lipshitz and Strauss (1997) proposed that uncertainty is “a sense of doubt that blocks or delays action” (p. 150). Following the arguments of Weick (1975), it is generally accepted that the perceptions of environmental uncertainties are internal characteristics of the individual rather than the "objective" characteristics of the environment. 
	Milliken (1990) argues that environmental uncertainty is associated with a person’s inability to predict a firm’s environment accurately due to lack of information or an inability to discriminate between relevant and irrelevant data. Milliken’s (1990) work suggests three kinds of uncertainty, (1) state, (2) effect and (3) response uncertainty. State uncertainty is where the individual is unable to comprehend or predict the state of the environment due to a lack of information or a lack of understanding. Effect uncertainty is when an individual is incapable of predicting what the consequences of environmental changes will be. Response uncertainty is when an individual is unable to predict the likely consequences of a response choice. This research, as in other studies of venturing (Liao & Gartner, 2006, Human & Mathews, 2004), often focus on state uncertainty because understanding what is happening in the economy and community is highly relevant to facilitating action in the start-up context (McMullen and Shepard, 2006).
	Studies of state uncertainty often investigate the effects of perceived environmental uncertainty on early stages of entrepreneurial activity Human and Matthews (2000) note that founders often deal with state uncertainty because uncertainty in venturing centers around what is occurring, or what potentially can occur in the entrepreneur’s respective domain. Accordingly, in situations where nascent entrepreneurs perceive uncertainty, we suggest that they will have differential capital preferences. For this study, we will focus on perceived environmental uncertainty in regards to financing because of its particular relevance to understanding the use of certain kinds of monies. For instance, during an economic recession, the risk of investing rises because both business and consumer-oriented credit markets contract since borrowers might be less capable to show their ability to repay loans (West & Drnevich, 2010). As a result, lenders become less willing to lend during such times. Such conditions will likely result in entrepreneurs perceiving an unfavorable environment for start-up financing and influence the kinds of monies they use.
	Moreover, Gordon and Narayana (1984) find that as decision makers perceive greater environmental  uncertainty,  they  tend  to move  towards  more organic  forms  of  organizing.  One could argue that founders who perceive greater environmental uncertainty will likely create more organic organizations. There is considerable evidence that entrepreneurs tend to enact organic organizational structures (Grundy and Welsch, 2001). And there is a negative relationship between mechanistic organizational structures and liquidity (Baker and Mone, 1998).  If organic organizations indeed avoid utilizing institutional forms of capital, a case could be made that organic organizations will use internal funds when financing their start-ups. This is because internal funds, or funds provided by the start-up team for ownership shares, help maximize fluidity and flexibility of the emerging organization so it can adapt to the environment more readily. 
	On the other hand, organic organizations, unlike mechanistic organizations, value external knowledge (Burns & Stalker, 1961). Therefore, they may also use external equity for the valuable tacit knowledge associated with this form of financing. For example, when perceived environmental uncertainty is high for  entrepreneurs, an acute investor (e.g., business angel)  may  be  of  some  help  when  the  primary  cause of  the  uncertainty  is  from  insufficient  information (assuming the return on investment is sufficient to attract the investor). Therefore, one would expect founders’ will use external equity financing for their start-up under such conditions. It may be the case that at the onset of venturing, entrepreneurs are indeed creating organic organizations utilizing internal financing (from initial founder equity). As time progresses and perceived environmental uncertainty remains high, they may turn to outside equity  to help mitigate the perceived environmental uncertainty. Particularly, since information asymmetries may be expected to decrease with time (Watson & Wilson, 2002).
	Uncertainty perceptions related to the environment will undoubtedly influence how entrepreneurs make sense of the start-up process. Nascent entrepreneurs who perceive low financial uncertainty, or easy access to financial resources, will likely seek external debt and equity financing first because they conceptualize the start-up process as a long-range uncertainty. On the other hand, nascent entrepreneurs who perceive high financial uncertainty will turn first to internal funds because they see the start-up process as a short-range uncertainty. We believe that it is important to make clear the specific temporal horizon of risk tolerance and financial uncertainty under the constraints of time. 
Building off prior work using the PSED (Human and Matthews, 2004), we focus on identifying how perceptions of financial state uncertainty associated with the uncertainty of obtaining: (1) start-up capital, working capital, bank capital, and venture capital, impact changes in the use of start-up capital structure over time. Therefore, we hypothesize:
H4a: Nascent entrepreneurs who perceive a high financial uncertainty with start-up capital will likely increase use of equity financing over time. 
H4b: Nascent entrepreneurs who perceive a high financial uncertainty with start-up capital will likely increase use debt financing over time. 
H4c: Nascent entrepreneurs who perceive a high financial uncertainty with start-up capital will likely decrease use internal financing over time. 

H5a:  Nascent entrepreneurs who perceive a high environmental uncertainty with debt capital likely decrease use of debt financing over time. 
H5b:  Nascent entrepreneurs who perceive a high environmental uncertainty with debt capital will likely increase use internal financing over time. 
H5c:  Nascent entrepreneurs who perceive a high environmental uncertainty with debt capital will likely increase use equity financing over time. 

H6a. Nascent entrepreneurs who perceive a high environmental uncertainty with venture capital will more likely increase use internal financing over time.
H6b. Nascent entrepreneurs who perceive a high environmental uncertainty with venture capital will likely increase use debt financing over time.
H6c. Nascent entrepreneurs who perceive a high environmental uncertainty with venture capital will likely decrease use of equity financing over time.

H7a. Nascent entrepreneurs who perceive a high environmental uncertainty with working capital will likely increase use internal financing over time.
H7b. Nascent entrepreneurs who perceive a high environmental uncertainty with working capital will more likely decrease use debt financing over time.
H7c. Nascent entrepreneurs who perceive a high environmental uncertainty with working capital will more likely increase use of equity financing over time.

METHODS
	To test our hypothesis we utilize the Panel Study of Entrepreneurial Dynamics I (PSED I). The PSED I screened 62,000 adults from 1998 through 2000 to locate 830 nascent entrepreneurs who were actively initiating a new venture within the initial 24-month screening. Subsequently, respondents completed a 60 minute phone interview and 12 page mail questionnaire; three follow-ups were completed over the next 40 months. 	
	To be considered a founder of a new venture during this time period, the respondent had to answer that: (1) he/she was in the process of starting a new business, either alone or jointly with others; (2) the first activity implemented to launch the new venture occurred within the first 24 months prior to the screening; (3) the new venture was not part of an effort by an existing organization; and (4) the respondent was a member of the founding team, as opposed to a consultant or passive investor (Shaver, Gartner, Gatewood, Crosby, & Bakalarova, 2001). 
	Since most studies of firm organizing activities are 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 actively involved in the process of organizing a new firm, our work addresses this selection bias limitation. 
[bookmark: _Toc236480032]	To test our postulated hypotheses we employ random coefficient modeling (RCM). Random coefficient models enable researchers to analyze longitudinal data and model the effects of time and other time-varying covariates. Thus, the RCM model allows for the testing of both intra-individual change (the fixed effects) and inter-individual differences in intra-individual change (the random effects) over time (West, Welch, & Galecki, 2006). Thus, RCM identifies changes in internal, debt, and equity financing choices over time across the independent variables associated with strategic and non-strategic risk preferences and perceived financial uncertainty, controlling for other covariates. Nascent entrepreneurs are assumed to have their own subject-specific mean response trajectories over time. Moreover, to complete this analysis the data was transposed, so that for each nascent entrepreneur, there are four measurement occasions. As a result, there are 3,320 observations or cases for analysis, representing 830 respondents.[footnoteRef:4]  In sum, the model for mean response in RCM is composed of measures for population characteristics (fixed effects or shared by all) and subject specific measures (random effects or unique to the individual). [4:  To complete the random coefficients regression model, multiple imputations for missing data in the file were completed. The rationale behind this approach was based on the degree of missing data on the dependent variables. For instance, 46% of the data on the use of internal funds were missing. Likewise, 33% of the data on the use of debt funds were missing. Finally, about 58% of the data on the use of equity funds were missing. Therefore, we apply Rubin’s (1987) multiple imputation procedure to estimate the missing data values in based on responses to each type of specific financing that can be utilized at each particular wave in PSED I. Utilizing Rubin’s (1996) multiple imputation procedure replaces each missing value with a set of plausible values that represent the uncertainty about the right value to impute. In other words, multiple imputation approaches use other variables in the data set to predict the missing value, and contain a random component. Using other variables preserves the relationships among variables in the imputations. The random component is important so that all missing values of a single variable are not all exactly equal. After five versions of the data set were generated by the multiple imputation approach, each version of imputed data was analyzed. The goal is to estimate a model separately in each dataset, and find the best-fitting model. As a result, we report the results from the best- fitting model estimates in the subsequent paragraphs.
] 

Variables 
Dependent Variables. The dependent variables are the amounts of internal investment, debt, and equity across the four waves of PSED I (see Table 1). The dependent variable, internal investments, includes all internal investments by the start-up team before and after the start-up’s legal registration. Owner operator start-up team members, investing their own internal 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, who are owner operators, this constitutes internal firm financing. For the financing to be categorized truly as debt or additional equity, the debt-holder or stakeholder, needs to be an outside member of the start-up team.
The dependent variable, debt, is computed from all reported loans and debt the start-up has accumulated before and after the start-up is legally registered. Loans made to the start-up from the start-up team members, or owner-operators, are not considered debt in the context of this study, but internal investments. To be classified as a loan, the loan must be made by an outside party from the start-up team. Start-up team investments (loan or equity) are classified as internal investments, or internal financing.
	The dependent variable, equity, is computed from all reported equity investments that the start-up has accumulated before and after it is legally registered. For the context of this study, owner operator equity is considered internal investments, whereas, outside owner operator equity investments are classified as 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 as an equity financer.
[Insert Table 1 about here]

	Since the total amounts for internal, debt, and equity financing received by each start-up where positively skewed, and many cases had a value of zero, scores needed to be transformed to meet normality conditions required for subsequent analysis. Therefore, we added a constant of 1 to all the values reported by nascent entrepreneurs, and then utilized a log transformation procedure to normalize the data. 
Independent Variables. The independent variable for this analysis is the founder’s cognitive framework, comprised of both perception of environmental uncertainty and risk. Environmental uncertainty related to financing is measured by four variables. These items relate to nascent entrepreneurs’ perceptions of their ability to understand or to predict the state of various environmental financial conditions due to lack of information or uncertainty about that environment. These items have been previously used to asses the impact of environmental uncertainty perceptions on start-up outcomes (Gartner and Liao, 2012; Human and Matthews, 2004). Respondents were asked at each wave “Considering the economic and community context for the new firm, how certain are you that the new business will be able to accomplish the following: (1) obtain start-up capital (QD1c–TD1c); (2) obtain working capital (QD1d-TD1d); (3) obtain a bank’s help (debt capital) (QD1j-TD1j); and (4) obtain venture capital (QD1k-TD1k).
The first risk tolerance there are two measures. For strategic risk-taking, nascent entrepreneurs were asked each wave about their preferences among three ventures which have the same expected payout and the probability of success times the profit (QH1-TH1). These three options were subsequently coded ordinally. For non-strategic risk, nascent entrepreneurs answered the following question each wave: “Considering all the new businesses that will be started in the U.S. this year, what percentage do you expect to close within five years (QN1-TN!)?” 
	Finally we include, time, measured as the months actively in the entrepreneurship process since the start-up’s conception. This measure was computed utilizing the dates provided in the PSED Harmonized Transitions Outcome data file (SU_BEGIN, W1_DATE, W2_DATE, W3_DATE, W4_DATE) (Reynolds & Curtin, 2011). Time is important because the amount of time in the venture creation process is statistically significant in regards to the proportion of capital utilized (Frid, 2009). However, no studies to our knowledge have explicitly modeled this dynamic alongside financial capital utilized using PSED data. Time is an important consideration given the need to not only obtain start-up and working capital, but also with regard to the venture’s ability to repay debt and return equity to lenders and equity holders, respectively. 
Control Variables. We include 10 controls. Industry classification codes (SUSECTOR) are grouped in four categories: extractive, transforming, business services, and consumer-oriented (Reynolds, Bosma, Autio, Hunt, Lopez-Garcia, & Chin, 2005) as prior studies indicate that industry affects the decision (or ability) to finance (Hall, Hutchinson, & Michaelas, 2000). We also control for the founder’s growth aspiration (Q302), because Michaelas, Chittenden, and Poutziouris (1999) find that leverage and debt are positively relative to future growth. Cassar (2004) also finds that future growth is positively related to the use of bank financing.  The Innovativeness of the start-up (Q299, Q300, Q301) is also controlled for because research reveals that technology-based firms, and particularly high tech firms, raise larger amounts of capital at start-up than firms on average. Bollingtoft, Ulhoi, Madsen, and Neergaard’s (2003) findings revealed that internal savings were the principal source of capital for new technology firms. The authors concluded, however, that different technology industries rely on different sources of capital. 
	For instance Bollingtoft, et al. (2003) found that while firms in information technology sectors relied on internal savings and bank loans to some extent, those in biotechnology were much more reliant on external equity in the form of venture capital (again highlighting the  importance of controlling for industry). Additionally, the time in months active in the start-up process prior to the respondent’s first interview, or Conception Lag (SUBEGIN) is controlled for because the prior time in the gestation process can impact the potential sources sought and utilized by nascent entrepreneurs (Reynolds, 2011). Likewise, by measuring time as time in months from firm conception or “birthdate” to the time they were actually interviewed, we can sufficiently deal with issues of left-truncation (Yang and Aldrich, 2012).
	The covariates associated with the respondent include the entrepreneur’s prior Start-up Experience (Q200), the level of Education of the entrepreneur (Q343), Age (ITRWAGE), and Gender (NCGENDER). Variations in education, age and start-up experience may provide entrepreneurs access to funding networks that may otherwise not be available, or signal lower risk to outside investors. Verheul and Thurik (2001) find that gender has no influence on the likelihood of getting a loan, whereas Carter and Rose (1998) find that women tend to use less institutional finance. Bates (1990) finds that owner educational background is a major determinant of the capital structure of small firms.  Coleman and Cohn (2000) find that education is positively related to acquiring external loans. 
	Whether the entrepreneur engaged in Business Planning as part of the start-up effort (Q111) is controlled for because the apparent success of the business plan paradigm is seen as proof that most firms receive considerable value from producing business plans  (Honig & Karlsson, 2004). 
	The entrepreneur’s Household Net Worth (Q391) is also controlled for because findings on the effects of the internal wealth of the nascent entrepreneur on funding choice are mixed. Berger and Udell (1998) find that the majority of small business loans are backed by internal commitments made by the entrepreneur. Cassar (2007) found that once firm characteristics were taken into consideration, the characteristics of the business owner do not affect the financing of the firm. 
RESULTS
	Table 2 presents the descriptive statistics for the resulting multiple imputation data set utilized in this Study. In regards to reported risk tolerance and perceived financial uncertainty measures, 46% of the sample had low risk l and 54% reported high risk propensity. Conversely, 39% perceived low financial uncertainty and 61% perceived high financial uncertainty.  On average, nascent entrepreneurs invest about $6,226 of internal funds into the start-up, $58,813 comes from debt funds, and $31,038 is obtained from outside equity funds. 
[Insert Table 2 about here]
[bookmark: _Toc236480041]	
Random Coefficient Regression Model Tests
[bookmark: _Toc236480042]	To test our hypotheses, a random intercepts model for each of the dependent variables was executed to analyze the relationship of time, uncertainty, and risk on internal, debt, and equity financing among and between nascent entrepreneurs for the PSED I. The data for this analysis was transposed so that for each nascent entrepreneur there is four measurement occasions. As a result, there are 3,320 observations, or cases for analysis, representing 830 respondents.  For all subsequent analysis, the covariance structure selected is unstructured. Modeling the correlation in longitudinal data is important to be able to obtain correct inferences on regression coefficients. The unstructured covariance structure model often offers the best fit and is most commonly found in longitudinal data as it is the most parsimonious, which requires no assumption in the error structure.
Unconditional Mean Models
	First, an unconditional mean or null model is estimated. This is a one-way ANOVA model with a random effect. We now allow each subject’s baseline score in the dependent variable to be taken into account, and it is a conceptual necessity for repeated measures data (Twisk, 2006).  In this model, no predictor is included. It serves as a baseline model to examine individual variation in the dependent variables without regard to time. For internal start-up financing the grand mean is .747, for debt financing .756, and .516 for equity financing (see Table 3).[footnoteRef:5] In sum, these models assess (1) the mean of the internal, debt, and equity funding among nascent entrepreneurs and (2) the amount of outcome variation that exists in intra-individual (i.e., within-person change) and inter-individual (i.e., between-person differences) levels. [5:  All statistics for random coefficient regression models are in log units of the dependent variables. The log (plus 1 constant) of internal, debt, and equity funding was calculated to normalize the variables to complete the analysis. ] 

[Insert Table 3 about here]
	This latter information is important as it helps determine which level (i.e., level 1, inter-individual; or level 2, intra-individual) of predictors to add when fitting the subsequent models.  High variations suggest that certain amount of outcome variation could be explained by the predictors at that level. One of the strengths of random coefficient regression models is that it examines the proportion of total outcome variation that is related to fixed effects in the dependent variable (i.e., intra-class correlation coefficient [ICC]). ICC describes the amount of variance in the outcome that is attributed to differences between individuals. It evaluates the necessity of modeling the nested data structure (i.e., any significant variation in individual initial status of the dependent variable). It also measures the average autocorrelation of the outcome variable over time. The higher value indicates the estimated average stability of the dependent variable over time (Shek & Ma, 2011).
	The ICC for internal funds is .446/(.446 + 1.998) = 0.18, suggesting that about 18% of the total variation in the internal financing for start-ups is due to inter-individual differences. In other words, the estimated average stability of the internal start-up funds invested is 0.18. Thus, 82% of the variation of internal funds invested towards nascent start-up is accounted by intra-individual variation. Moreover, the ICC for debt start-up financing  is .530/(.530 + 2.14) = 0.19, suggesting that about 19% of the total variation in the debt financing  for start-ups was due to inter-individual differences and 81% of the variation is due to intra-individual factors.  Finally, the ICC for equity start-up financing is .222/(.222+ 1.75) = .11.  Therefore, inter-individual differences account for 11% of the variability in equity start-up financing and 89% is accounted by intra-individual differences.
[bookmark: _Toc236480043]	In sum, we estimate a fully unconditional null model without predictor variables at any level. This model uses two levels of analysis that represent the individual changes in start-up financing sources for individuals (intra-individual), and the variation in start-up funding sources change parameters between individuals (inter-individual). This model provides estimations of variance components that partitions variance into within-individual, between-individual components. As shown in Table 3, there is significant variation in random effects for internal funds invested towards the start-up. About 82% of the variance in internal funds was between individuals. In this model, we also found that a low percentage of the variance in internal funds invested towards the start-up (i.e., 18%) was due to within-individual changes in financing over time. This is also the case for debt financing towards the start-up. Also, 81% of variation in debt funds was between individuals, and 19% between individuals (see Table 3). Finally, for equity financing, there is also a significant relationship, where 11% of differences were accounted between individual differences, and 89% of variation in equity financing was due to within-in individual (year-to-year changes) (see Table 3). As a result, we can conclude that there is significant variance between nascent entrepreneurs in regards to internal funds (owner equity), debt, and external equity financing.
Unconditional Growth Curve Models
	Next a baseline random coefficient regression model that examines individual variation of the dependent variables is estimated. Unlike the unconditional mean model or null model, which only assesses the outcome variation across individuals, this model also examines individual changes over time. If there is no inter-individual difference in trajectory change over time, further model testing would not be performed. Subsequently, a baseline random coefficient model that examines individual variation in individual trajectory changes over time in internal funds, debt funds, and equity funds is estimated.
	Because the unconditional means model indicated significant heterogeneity in internal, debt, and equity funding means between individuals, an intra-individual covariate time was added to model the growth curve of the dependent variables. Furthermore, linear slopes were allowed to randomly vary across individuals by listing measurement occasions in the RANDOM statement of the MIXED command in SPSS by including the variable time. Therefore, we subsequently estimated a model with a random intercept for time in addition to the fixed intercept. We included time to estimate the linear effect of time on the different kinds of venture financing. To test a nonlinear developmental trend over the measurement period, higher-order parameters (i.e., Time2, Time3) were also analyzed. The purpose of these models is to test any cubic changes in individual trajectories over time (i.e., examine whether another nonlinear growth model fits the data better).
	Table 4-6 present the linear and non-linear growth estimates for internal, debt, and equity funds. Reviewing the parameter and fit estimates we can identify differential growth trends for the different forms of start-up financing. The linear growth trend provides a significant contribution to both the internal, debt, and equity fund models (see Table 4). The cubic linear growth trend did not provide a significant contribution to the internal, debt, and equity fund models (see Table 5). The quadratic model did not provide a significant contribution to the equity funds model (see Table 6). 
[Insert Table 4, 5, and 6 about here]

	The internal funds model identified significant values in both the intercept and linear slope parameters indicate that the initial status and linear growth rate were not constant over time. There was a significant linear increase in the internal funds utilized by nascent entrepreneurs (β = .007 SE = 0.001, p < 0.0001). The mean estimated initial status and linear growth rate for the sample were 0.692 and .0.007, respectively (see Table 4). This suggests that the mean for internal funds invested is estimated at $4.92[footnoteRef:6] and increased with monthly about $1.02. The random error terms associated with the intercept and linear effect were significant (p < 0.0001), suggesting that the variability in these parameters could be explained by between-individual predictors. [6:  This is the inverse value from the log transformed value plus the added constant.] 

	Table 5 analyzing debt funds invested towards the start-up identified significant values in both the intercept and linear slope parameters indicate that the initial status and linear growth rate were not constant over time. There was a significant linear decrease in debt financing (β = -0.002, SE = 0.0001, p < 0.001). The mean estimated initial status and linear growth rate for the sample were 1.157 and -0.002, respectively. This suggests that the mean amount of debt invested towards nascent start-ups is estimated $14.35 and decreased about $1.00 monthly with time. The random error terms associated with the intercept and linear effect were significant (p < 0.0001) which suggests that the variability in these parameters could be explained by between-individual predictors. 
Finally, analyzing equity funds invested towards the start-up identified significant values in Table 5, again indicating that the linear growth rate was not constant over time. There was a significant linear increase in equity financing according to the time parameter (β = .008, SE = 0.001, p < 0.0001). The mean estimated initial status and linear growth rate for the sample were .307 and .008 respectively. This suggests that the mean amount of equity invested towards nascent start-ups is estimated $2.02 and increases at a rate of about $1.02 monthly The random error terms associated with the intercept and linear effect were significant (p < 0.0001), suggesting that the variability in these parameters could be explained by between-individual predictors.
[bookmark: _Toc236480044]Adding Controls and Predictors to the Random Coefficient Regression Models
	Subsequently, the control variables and independent variables were included in the analysis to test our hypotheses.  First we included the control variables listed in Table 7. Next, we included the predictors of risk and uncertainty into the model, presented in Table 8.
[Insert Table 7 about here]
	Reviewing the full model in Table 8. Among the predictor variables, only the financial environmental uncertainly variable relating to debt capital (obtaining bank help) was significantly associated with a positive rate of change in internal funds (β = .049, SE = .025, p = 0.055). Additionally, if we correlate the predicted dependent variable values with the values of the observed dependent we can generate an estimation of R2.  For the internal funds model, the estimated R2 is .60 (r=.596 p < .0001). 
[Insert Table 8 about here]
	Moreover, in regards to the predictor variables, respondents who reported higher levels of strategic risk (β = -.310, SE = .140, p =.037); as well as respondents more confident in terms of financial uncertainty regarding obtaining venture capital (β = -.051, SE = .025, p =.042) significantly influenced the trajectories of debt negatively.  Additionally, if we correlate the predicted dependent variable values with the values of the dependent variable we can find an estimation of R2.  For the debt financing model, the estimated R2 is .69 (r= .686 p < .0001). 
	Finally, entrepreneurs who reported moderate strategic risk tolerance (β = .187, SE = .085, p =.028) significantly influenced the trajectories of equity positively over time.  Likewise, entrepreneurs who reported being confident they could obtain a bank’s help (debt capital) (β = .055, SE = .023, p =.017) also influenced the trajectories of equity over time positively. Additionally, if we correlate the predicted dependent variable values with the values of the dependent variable we can find an estimation of R2.  For the equity financing model, the estimated R2 is .55 (r = .548 p < .0001). 
Summary
	Overall, we first estimate a fully unconditional null model without. This model utilizes two different levels of examination that capture the individual changes in start-up financing sources for individuals (intra-individual), the variation in start-up funding sources change parameters between individuals (inter-individual). This model estimates the variance components into within-individual (i.e., month-to-month changes in a particular type of financing), between-individual components (i.e., between people changes in a particular type of financing).
	Three similar but substantively different models test for individual-specific-year effects by the addition of a time vector (i.e., linear trend, quadratic trend, and cubic trend). By modeling a randomly varying trend, we can examine the differential trajectories of firm financing over time (Raudenbush & Bryk, 2002).  When the effects of time are fixed (not allowed to randomly vary among start-ups) as they are in random intercept models, then the passage of time is assumed to have a similar effect on all individuals. Findings suggest that the trend nascent entrepreneurs follow a linear pattern over time (in months) in all forms of financing, A linear trend is the most statistically parsimonious explanation for capital source changes over time, however, a linear trend suggests that such changes are not completely random. Allowing the growth trends to vary randomly as suggested, we need not assume that all individuals change in financing at the same rate (or even direction). By modeling randomly varying growth curves, we are able both to test the extent to which the variance in capital financing sources over time is due to differences in an individual’s funding trajectories and to assess the general monthly fluctuations that might be expected to affect all individuals.
Subsequently, the predictor variables are modeled into the full models for internal financing, debt, and equity (see Table 8) with assessment of the impact of various kinds of perceived financial uncertainty and strategic and non-strategic risk tolerance on the utilization for each source of financing.  Table 9 summarizes the findings from our analysis. We found considerable evidence to suggest many relationships are contrary to what we first hypothesized in H1a, H3a, H4a. Also and we did identify a strong link between strategic risk taking and several of the financial uncertainty items, providing evidence to support H5b, H5c, H6b, and H6c.
[Insert Table 9 about here]
Specifically, in this sample, nascent entrepreneurs with higher tolerances for strategic risk actually decrease the utilization of debt financing over time. Moreover, nascent entrepreneurs with a lower tolerance for strategic risk have lower levels of equity financing over time compared to nascent entrepreneurs with a higher tolerances for strategic risk. Similarly, nascent entrepreneurs who perceive a high financial uncertainty with start-up capital actually decrease the utilization of equity and internal financing over time. In addition, nascent entrepreneurs who perceive low environmental uncertainty with debt capital actually increase utilization of internal and equity financing over time. Finally, nascent entrepreneurs who perceive a high environmental uncertainty with venture capital actually decrease the utilization of debt and equity financing over time.

DISCUSSION
It is clear that in order to better understand the complexities of nascent entrepreneur’s pursuit of various financing options, more robust research is required that goes beyond the observation of the existence of a pecking order of financing among entrepreneurs. Specifically, this research investigates the social-cognitive influences of demand for finance for start-ups. While most cognition research in entrepreneurship examines cognitive issues at related to opportunity recognition, this work emphasizes that cognitive features present during the gestation stage of the organizational life-cycle related to financing. Overall, explanations of the choices made by founders using money to start ventures are generally grounded in logic that is based in the efficiency and economic rationales underlying particular sources of funding. In this study, the objective is to provide insights beyond pecking order theory for understanding the use of particular forms of capital during start-up. When pecking order considerations are extended to incorporate social-cognitive factors, such as a founder’s cognitive framework, a more complete understanding of financial capital use and patterns in start-up financing emerges. Particularly since founder heuristics and biases are a significant factor in the types of finance and the amounts of capital a start-up could acquire (Atherton, 2009).
	Our first set of hypotheses states there is a positive relationship between high strategic and non-strategic risk seeking nascent entrepreneurs and the use of debt financing over time.  However, we did not find evidence to support the proposed relationship; instead we found significant evidence that debt financing decreases over time. Examining nascent entrepreneurs with low tolerance for risk, on average secured larger sums of debt financing over time. It could be the financers responsible for providing access to debt financing prefer to provide debt financing to entrepreneurs with low strategic risk tolerance because this likely minimizes any agency costs associated with debt capital. Therefore, supply side constraints could also include investors’ preferences for founders who are low strategic risk takers which subtly discriminates investment away from founders who are willing to undertake high levels of strategic risks (Cressy and Toivanen, 2001; Irwin and Scott, 2010). Our second set of hypotheses states there is a positive relationship between high strategic and non-strategic risk seeking nascent entrepreneurs and the use of internal financing over time.  The data provide no evidence to support these relationships. 
Our third set of hypotheses states there is a positive relationship between nascent entrepreneurs with a low tolerance for strategic and non-strategic risk and the use of equity financing over time. We found evidence to support a positive relationship between nascent entrepreneurs with higher levels strategic risk tolerance and increased equity investments over time, contrary to what we hypothesized; however, no evidence to support the non-strategic risk tolerance and equity relationship. One explanation for the contrary finding could be attributed to the magnitude of potential gains for equity financiers in the start-ups during the gestation phase (Ruhnka and Young, 1987; Ruhnka and Young, 1991). Equity investors who invest in the gestation stage start-ups likely also have higher levels of risk tolerance since they seek to maximize potential returns, particularly because losses are limited to the smaller amounts invested during the start-up stage, compared to later stage young firms. Maybe, equity investors prefer founders that have a tolerance for “risk” because this could lead to higher return on their initial investments. Moreover, investors typically invest more in risky cases than in uncertain ones because they are able to estimate returns (Wiltbank et al., 2009).
Our fourth set of hypotheses states there is a positive relationship between nascent entrepreneurs who perceive high environmental uncertainty in regard to start-up and working capital and the use of external equity financing over time. We found significant evidence contrary to our postulated hypotheses for start-up capital, founders who perceived difficulty in securing start-up actually decrease the use of equity over time. It is likely that founders who perceive it difficult to attain start-up funding might forgo requesting, or request lower sums of equity investments for their start-up than counterparts who perceive better financing environments in regards to start-up capital (Dennis, 2004). There was no relationship between perceptions of financial uncertainty in working capital and external equity over time.
Our fifth set of hypotheses argues there is a positive relationship between nascent entrepreneurs who perceive low environmental uncertainty in attaining bank financing regarding the use debt and equity financing over time.  We did not find evidence to support this hypothesis. There is, however, a significant relationship between perceptions of financial uncertainty in attaining bank financing and increased sums of internal funds and external equity over time. Nascent entrepreneurs, who perceived high uncertainty in bank financing, invested more internal funds on average then founders with low to moderate perceptions of uncertainty in bank financing. It is likely the case that those who believe it to be difficult to secure a bank’s help may more effectively bootstrap their venture, as evidenced by our findings, as well as other studies  (e.g., Brush et al., 2006, Carter and van Auken, 2005; Jones and Jayawarna, 2010)
Our sixth set of hypotheses argues that nascent entrepreneurs who perceive high financial uncertainty related to venture capital increase the use of internal financing over time. Again we did not find evidence to support this hypothesis. We did find, however, significant evidence of a relationship between perceptions of environmental uncertainty related to venture capital was associated with a decrease in external equity and debt financing over time. Again, this maybe associated with supply side constraints, which lead founders to bootstrap start-ups using internal funds (Lam, 2010).
Finally, for our seventh set of hypotheses, we did not find significant evidence to link perceptions of working capital uncertainty to the use of internal, debt, or external equity financing over time. Research finds that small firms working capital often make ad hoc or subjective working capital decisions (Howorth and Westhead, 2003). Therefore, when it comes to securing working capital, especially in a start-ups, there may be a haphazard approach, and not necessarily a preference for where monies are sourced from by founders.
Limitations and Future Directions
	We extend prior research by explicitly examining time over the course of the start-up process, and linking time to financial capital structure and social cognitive dimensions of risk tolerance and perceived financial uncertainty. Yet as with any study, there are inherent limitations. A limitation of this analysis, as previously noted, could be the construct reliability risk tolerance and perceived environmental uncertainty in regards to financing the start-up.  Further research is needed to explicate these complicated relationships in the context of attractiveness of the venture to either debt or equity financing.  Another limitation of the research is that more data points are desirable. With only four intervals (years) of data, it could be that there is key temporal elements that are yet to be completely identified. Future research should explore further on the temporal nature utilizing more waves of longitudinal data. As a result, the true nature of the inter-individual and intra-individual variance in the various forms of capital structure can be identified.
	The findings identified that there is considerable intra-individual variance in the type of outside financing sought, either debt or equity. Our findings suggest that founders who perceive a difficult environment to secure working capital and bank help tend to use more internal funds over time. Likewise, founders who perceive it to be difficult to secure start-up capital and use considerably lower sums of external equity financing. Yet, founders who perceive a favorable environment for venture capital, actually secure larger sums of debt financing. 
	An explanation for this finding could be that the nascent entrepreneurs are more likely to use resources that are close at hand, lending support to “bricolage” theory (Baker & Nelson, 2005). Bricolage describes the process of starting a business within a resource-poor environment. Nascent entrepreneurs will use resources at hand rather than procuring them externally (Frid, 2011).  The research we present here provides a solid foundation for future examinations of the attractiveness of the start-up to sources of debt and equity financing, especially over time.
However, our findings can only inform work that assumes there is an equilibrium level in the amount of finance available to start-ups. Actually, positioning start-up decisions as choices implies that founders may freely choose between alternative capital forms and providers. However, the substantial information asymmetries that accompany start-up firms’ search for financing may indeed suggest that start-ups only seek financing when it is most abundant. However, as Coleman and Robb suggest, (2009) it is challenging to separate supply and demand considerations in the absence of some quasi-experiment, which continuing research should try to address. Therefore, future studies should more closely examining the timing of financial resources, particularly when entrepreneurs are bootstrapped, taking into account both supply side and demand side factors will be the most informative in the domain of entrepreneurial finance. 
Contributions
A key contribution of our research is our inclusion of how time changes the relationships between predictors and the dependent variable over time.  Our study identifies variance related to time and between individuals. For instance, about 84% of the variance in internal funds was due to intra-individual change. The data also showed that about 16% of the variance in internal funds invested towards the start-up was due to inter-individual changes in financing over time (i.e., year-to-year)  (see Table 2).  Therefore, it appears that only a small proportion of changes in internal financing are related to time.
	Moreover, regarding debt financing in the start-up, with 76% of variation in debt funds was intra-individual, and 24% inter-individual (see Table 2).  This suggests that 24% of changes in debt financing are based on year to year changes over time.
	Conversely, for equity financing, there is also a significant relationship, where 11% of differences are accounted inter individual differences, and 89% of variation in equity financing is due to intra individual changes (see Table 2). Contrary to internal and debt financing, this finding confirms that a considerable proportion of intra-individual factors account for the utilization of equity financing over time. This illustrates the importance to continue to research the temporal component of the start-up process.
Prior research has often focused on the use of particular forms of financing and its sequence, and not the trend over time. In modeling a randomly varying linear trend, we are able to test the extent to which the variance in capital financing sources over time is due to differences in an entrepreneur’s funding trajectories, also we can assess the general monthly fluctuations that might be expected to impact all entrepreneurs.
	Allowing for the specification of a randomly varying linear trend suggests that the rate of change in capital shifts varies (idiosyncratically) from entrepreneur to entrepreneur. If true, we would expect some start-ups to increase in particular forms of financing while others decline. Even in an economy that is growing overall, we would expect the capital shifts of financial growth to be unique for each start-up, and random coefficient regression allows for a direct test of this question. Therefore, our study addresses calls by scholars to model the “hidden patterns” of capital shifts that prior studies have failed to fully investigate (Quené & Bergh, 2004).
CONCLUSION
The renewed interest in cognition in entrepreneurial scholarship has found that entrepreneurs are not always rational actors when making decisions and seeking out opportunities or resources (Palich & Bagby, 1995). In part, this may arise from the belief that opportunity identification, recognition and exploitation lie at the core of venturing activity (Atherton, 2009; Shane & Venkataraman 2000). There is a need to better comprehend how founders think about and make decisions during the start-up process (;Mitchel, et al., 2002). Drawing on the cognitive approach in entrepreneurship, our study recognizes the complexity and contingency of start-up choices in capital structure as potentially being non-rational (Atherton, 2009). Incorporating the cognitive framework of an entrepreneurs, this research extends social-cognitive influences on decision-making as important considerations of start-up financing in the case of pecking order theory.
	From a methodological perspective, the lack of longitudinal studies in entrepreneurship research has been described as a major weakness (Davidsson & Wiklund 2001). In this research, the use of the incremental financing decisions of nascent start-ups over a period of up to four years is a key contribution to advancing our understanding of capital shifts. Moreover, most studies in entrepreneurship finance have therefore focused on private equity financing, ignoring other potentially important sources of financing such as debt financing, and internal investments from founders or retained earnings (Eckhardt, Shane, & Delmar, 2006). Again, by examining internal financing and debt, in addition to equity, this research provides a more complete understanding of start-up capital shifts over time.
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Table 2. Descriptive and Bivariate Statistics 
	Variable
	Mean
	S.D.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Time (months)
	48.0556
	44.26839
	1
	
	
	
	
	
	
	
	
	

	2. Household Net Worth
	$193,721.57
	$519,758.79
	-.058**
	1
	
	
	
	
	
	
	
	

	3. Gender
	.5145
	.49987
	.011
	.000
	1
	
	
	
	
	
	
	

	4. Age
	39.7318
	10.89910
	.138**
	.113**
	-.078**
	1
	
	
	
	
	
	

	5. Education
	2.3500
	1.54000
	-.006
	.107**
	-.032
	.121**
	1
	
	
	
	
	

	6. Conception Lag (months)
	25.6340
	33.68230
	.682**
	-.027
	.089**
	.169**
	-.057**
	1
	
	
	
	

	7. Team Size
	1.7434
	.96478
	-.046**
	.110**
	.141**
	-.020
	.080**
	-.023
	1
	
	
	

	8. Growth Preference
	.223
	.4162
	.028
	.008
	.121**
	-.096**
	-.062**
	.042*
	.116**
	1
	
	

	9. Innovativeness
	.9699
	.90411
	-.013
	.031
	.165**
	-.062**
	.089**
	-.010
	.109**
	.166**
	1
	

	10. Start-up Experience
	.9133
	6.08940
	.010
	.000
	-.055**
	.032
	.025
	.005
	-.116**
	.027
	.025
	1

	11. Business Plan
	.3792
	.48527
	.009
	.034*
	-.016
	.056**
	.061**
	.001
	.095**
	.032
	.045*
	-.005

	12. Strategic Risk
	2.57
	.669
	.044*
	.026
	-.051**
	.077**
	-.001
	.011
	-.027
	-.028
	-.013
	.034*

	13. Non-strategic Risk
	57.09
	18.128
	.046**
	.071**
	.065**
	.074**
	.124**
	.005
	-.022
	-.021
	.018
	-.076**

	14. Obtain Start-up Capital
	2.47
	1.632
	.033
	.000
	.053**
	-.047**
	-.026
	.015
	.035*
	.056**
	.057**
	.006

	15. Obtain Working Capital
	2.69
	1.594
	-.001
	.023
	.051**
	-.031
	-.014
	.003
	.050**
	.035*
	-.006
	-.012

	16. Obtain Bank Help
	2.46
	1.646
	.005
	-.002
	.064**
	.009
	-.033
	.021
	.066**
	.034
	.027
	.039*

	17. Obtain Venture Capital
	2.04
	1.692
	.025
	.016
	.056**
	-.014
	-.008
	.002
	.064**
	.024
	.081**
	-.003

	18. Log Internal
	.7472
	1.56312
	.057**
	.059**
	-.025
	.053**
	.078**
	.020
	.057**
	-.041*
	-.024
	.016

	19. Log Debt
	.7573
	1.63279
	.020
	.031
	.016
	.011
	.048**
	.018
	.065**
	-.046**
	.011
	-.013

	20. Log Equity
	.5159
	1.40530
	.059**
	.034*
	.017
	.053**
	.083**
	.038*
	.065**
	-.018
	.024
	-.006







*p value significant at .05, **p value significant at .01











Table 2. Descriptive and Bivariate Statistics  (continued)
	Variable
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	1. Time (months)
	
	
	
	
	
	
	
	
	
	

	2. Household Net Worth
	
	
	
	
	
	
	
	
	
	

	3. Gender
	
	
	
	
	
	
	
	
	
	

	4. Age
	
	
	
	
	
	
	
	
	
	

	5. Education
	
	
	
	
	
	
	
	
	
	

	6. Conception Lag (months)
	
	
	
	
	
	
	
	
	
	

	7. Team Size
	
	
	
	
	
	
	
	
	
	

	8. Growth Preference
	
	
	
	
	
	
	
	
	
	

	9. Innovativeness
	
	
	
	
	
	
	
	
	
	

	10. Start-up Experience
	
	
	
	
	
	
	
	
	
	

	11. Business Plan
	1
	
	
	
	
	
	
	
	
	

	12. Strategic Risk
	-.032
	1
	
	
	
	
	
	
	
	

	13. Non-strategic Risk
	.012
	-.001
	1
	
	
	
	
	
	
	

	14. Obtain Start-up Capital
	.056**
	-.019
	-.059**
	1
	
	
	
	
	
	

	15. Obtain Working Capital
	.039*
	-.020
	-.071**
	.441**
	1
	
	
	
	
	

	16. Obtain Bank Help
	-.011
	.008
	-.049**
	.219**
	.199**
	1
	
	
	
	

	17. Obtain Venture Capital
	-.034
	-.002
	-.045*
	.139**
	.129**
	.301**
	1
	
	
	

	18. Log Internal
	.258**
	-.001
	.015
	-.023
	-.007
	.011
	-.050**
	1
	
	

	19. Log Debt
	.295**
	.023
	.007
	.018
	.025
	.027
	-.054**
	.415**
	1
	

	20. Log Equity
	.207**
	-.015
	.005
	-.016
	-.007
	.026
	-.031
	.606**
	.352**
	1
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*p value significant at .05, **p value significant at .01
Table 3. Unconditional Random Coefficients Model for Log Internal, Debt, and Equity Funds
	
	Internal
	Debt
	Equity

	Fixed Effects
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value

	Intercept
	0.747
	0.034
	0.000
	0.757
	0.036
	0.000
	0.516
	0.028
	0.000

	
	
	
	
	
	
	
	
	
	

	Random Effects
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residual
	1.998
	0.057
	0.000
	2.137
	0.061
	0.000
	1.752
	0.050
	0.000

	Intercept  Variance
	0.446
	0.049
	0.000
	0.530
	0.054
	0.000
	0.223
	0.350
	0.000

	
	
	
	
	
	
	
	
	
	

	ICC
	0.183
	
	
	0.199
	
	
	0.113
	
	

	-2LL
	12256.879
	
	
	12522.283 
	
	
	11633.553
	
	

	AIC
	12252.879
	
	
	12518.283
	
	
	11629.553
	
	



n= 3,320




[bookmark: _Toc236480076]Table 4. Random Coefficients Model for Log Internal, Debt, and Equity Funds with Time
	
	Internal
	Debt
	Equity

	Fixed Effects
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value

	Intercept
	0.692
	0.063
	0.000
	1.157
	0.069
	0.000
	0.307
	0.056
	0.000

	Time
	0.007
	0.001
	0.000
	-0.002
	0.001
	0.106
	0.008
	0.001
	0.000

	
	
	
	
	
	
	
	
	
	

	Random Effects
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residual
	2.592
	0.091
	0.000
	2.626
	0.094
	0.000
	2.285
	0.081
	0.000

	Intercept Variance
	0.492
	0.072
	0.000
	0.831
	0.093
	0.000
	0.284
	0.057
	0.000

	
	
	
	
	
	
	
	
	
	

	ICC
	0.159
	
	
	0.240
	
	
	0.110
	
	

	-2LL
	9140.022
	
	
	9333.627
	
	
	8746.707
	
	

	AIC
	9144.022
	
	
	9337.627
	
	
	8750.707
	
	



n= 3,320
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	Internal
	Debt
	Equity

	Fixed Effects
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value

	Intercept
	0.495
	0.076
	0.000
	1.251
	0.082
	0.000
	0.032
	0.068
	0.638

	Time
	0.013
	0.002
	0.000
	-0.005
	0.002
	0.009
	0.017
	0.002
	0.000

	Time Squared
	0.000
	0.000
	0.000
	0.000
	0.000
	0.040
	-4.078 e-5
	0.000
	0.000

	
	
	
	
	
	
	
	
	
	

	Random Effects
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residual
	2.579
	0.090
	0.000
	2.610
	0.093
	0.000
	2.240
	0.078
	0.000

	Intercept Variance
	0.476
	0.071
	0.000
	0.851
	0.094
	0.000
	0.279
	0.055
	0.000

	
	
	
	
	
	
	
	
	
	

	ICC
	0.156
	
	
	0.246
	
	
	0.111
	
	

	-2LL
	9141.387
	
	
	9351.288
	
	
	8722.898
	
	

	AIC
	9145.387
	
	
	9355.288
	
	
	8726.898
	
	



n= 3,320
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	Internal
	Debt
	Equity

	Fixed Effects
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value

	Intercept
	0.463
	0.278
	0.000
	1.383
	0.094
	0.000
	-0.351
	0.079
	0.661

	Time
	0.015
	0.003
	0.000
	-0.012
	0.003
	0.010
	0.020
	0.002
	0.000

	Time Squared
	-4.7 e-4
	0.000
	0.500
	0.001
	0.000
	0.000
	-7.01 e-6
	0.000
	0.000

	Time Cubed
	0.000
	0.000
	0.479
	0.000
	0.000
	0.005
	0.000
	0.000
	0.100

	
	
	
	
	
	
	
	
	
	

	Random Effects
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residual
	2.581
	0.090
	0.000
	2.594
	0.093
	0.000
	2.242
	0.078
	0.000

	Intercept Variance
	0.472
	0.070
	0.000
	0.862
	0.094
	0.000
	0.274
	0.055
	0.000

	
	
	
	
	
	
	
	
	
	

	ICC
	0.155
	
	
	0.249
	
	
	0.109
	
	

	-2LL
	9172.869
	
	
	9375.142
	
	
	8752.414
	
	

	AIC
	9176.869
	
	
	9379.142
	
	
	8756.414
	
	



n= 3,320
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Table 7. Random Coefficients Model for Log Internal, Debt, and Equity Funds Control Models
	
	Internal
	Debt
	Equity

	Fixed Effects
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value

	Intercept
	0.621
	0.204
	0.002
	1.281
	0.228
	0.000
	-0.048
	0.182
	0.794

	Time (months)
	0.011
	0.001
	0.000
	-0.004
	0.001
	0.004
	0.013
	0.001
	0.000

	Household Net Worth
	0.000
	0.000
	0.380
	0.000
	0.000
	0.523
	0.000
	0.000
	0.719

	Gender
	0.001
	0.087
	0.993
	0.096
	0.098
	0.324
	0.138
	0.077
	0.074

	Age
	-0.002
	0.004
	0.652
	-0.007
	0.004
	0.117
	0.001
	0.004
	0.707

	Education
	0.000
	0.000
	0.089
	0.000
	0.000
	0.306
	0.000
	0.000
	0.022

	Conception Lag (months)
	-0.009
	0.002
	0.000
	0.005
	0.002
	0.007
	-0.010
	0.002
	0.000

	Team Size
	0.123
	0.044
	0.005
	0.138
	0.049
	0.005
	0.100
	0.039
	0.010

	Growth Preferences
	-0.141
	0.104
	0.175
	-0.291
	0.116
	0.012
	-0.058
	0.092
	0.529

	Innovativeness
	-0.050
	0.048
	0.293
	0.028
	0.053
	0.595
	0.045
	0.042
	0.286

	Start-up Experience
	0.011
	0.008
	0.141
	0.000
	0.009
	0.956
	0.001
	0.007
	0.836

	Business Plan
	-0.096
	0.019
	0.000
	-0.137
	0.019
	0.000
	-0.072
	0.017
	0.000

	Extractive
	0.386
	0.224
	0.086
	0.712
	0.251
	0.005
	0.197
	0.200
	0.324

	Transforming
	0.043
	0.131
	0.742
	0.187
	0.147
	0.204
	-0.079
	0.117
	0.501

	Business Services
	-0.001
	0.094
	0.994
	-0.048
	0.106
	0.648
	-0.056
	0.084
	0.503

	Consumer Oriented
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Random Effects
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residual

	2.555
	0.090
	0.000
	2.567
	0.092
	0.000
	2.209
	0.078
	0.000

	Intercept Variance
	0.436
	0.070
	0.000
	0.766
	0.089
	0.000
	0.284
	0.056
	0.000

	
	
	
	
	
	
	
	
	
	

	ICC
	0.146
	
	
	0.230
	
	
	0.114
	
	

	-2LL
	9169.672
	
	
	9347.641
	
	
	8769.137
	
	

	AIC
	9173.672
	
	
	9351.641
	
	
	8773.137
	
	



n= 3,320
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	Table 8. Random Coefficients Model for Log Internal, Debt, and Equity Funds Full Model
	
	Internal
	Debt
	Equity

	Fixed Effects
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value
	Estimate
	S.E.
	P value

	Intercept
	0.424
	0.248
	0.087
	0.870
	0.273
	0.002
	-0.166
	0.221
	0.452

	Time (months)
	0.010
	0.001
	0.000
	-0.004
	0.001
	0.001
	0.013
	0.001
	0.000

	Household Net Worth
	0.000
	0.000
	0.486
	0.000
	0.470
	0.533
	0.000
	0.000
	0.760

	Gender
	0.010
	0.087
	0.119
	0.115
	0.235
	0.298
	0.148
	0.077
	0.054

	Age
	-0.003
	0.004
	0.026
	-0.008
	0.068
	0.187
	0.001
	0.004
	0.764

	Education
	0.000
	0.000
	0.164
	0.000
	0.209
	0.275
	0.000
	0.000
	0.008

	Conception Lag (months)
	-0.008
	0.002
	0.016
	0.006
	0.001
	0.001
	-0.010
	0.002
	0.000

	Team Size
	0.099
	0.044
	0.033
	0.102
	0.036
	0.004
	0.081
	0.039
	0.036

	Growth Preferences
	-0.151
	0.104
	0.001
	-0.308
	0.008
	0.015
	-0.055
	0.092
	0.552

	Innovativeness
	-0.057
	0.048
	0.601
	0.015
	0.778
	0.589
	0.037
	0.042
	0.383

	Start-up Experience
	0.010
	0.008
	0.722
	-0.002
	0.818
	0.964
	0.000
	0.007
	0.962

	Business Plan
	0.443
	0.074
	0.000
	0.724
	0.078
	0.000
	0.321
	0.068
	0.000

	Industry
	
	
	
	
	
	
	
	
	

	Extractive
	0.307
	0.224
	0.171
	0.611
	0.249
	0.014
	0.157
	0.199
	0.431

	Transforming
	0.032
	0.131
	0.808
	0.162
	0.145
	0.266
	-0.090
	0.116
	0.436

	Business Services
	0.007
	0.094
	0.942
	-0.029
	0.105
	0.785
	-0.039
	0.083
	0.644

	Consumer Oriented
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Strategic Risk
	
	
	
	
	
	
	
	
	

	Profit of $5,000,000
	-0.103
	0.136
	0.450
	-0.310
	0.149
	0.037
	-0.119
	0.122
	0.330

	Profit of $2,000,000
	0.012
	0.095
	0.897
	-0.016
	0.103
	0.873
	0.187
	0.085
	0.028

	Profit of $1,250,000
	
	
	
	
	
	
	
	
	

	Non-strategic Risk
	-0.002
	0.002
	0.655
	-0.001
	0.003
	0.579
	-0.003
	0.002
	0.137

	Obtain Start-up Capital
	-0.059
	0.027
	0.028
	-0.035
	0.028
	0.202
	-0.043
	0.025
	0.079

	Obtain Working Capital
	0.017
	0.027
	0.532
	0.028
	0.028
	0.322
	0.006
	0.025
	0.799

	Obtain Bank Help
	0.049
	0.025
	0.055
	0.040
	0.026
	0.128
	0.055
	0.023
	0.017

	Obtain Venture Capital
	-0.030
	0.024
	0.222
	-0.051
	0.025
	0.042
	-0.037
	0.022
	0.097

	
	
	
	
	
	
	
	
	
	

	Random Effects
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residual
	2.554
	0.090
	0.000
	2.533
	0.091
	0.000
	2.208
	0.078
	0.000

	Intercept Variance
	0.422
	0.069
	0.000
	0.742
	0.092
	0.000
	0.267
	0.055
	0.000

	
	
	
	
	
	
	
	
	
	

	ICC
	0.142
	
	
	0.227
	
	
	0.108
	
	

	-2LL
	9188.007
	
	
	9337.968
	
	
	8784.713
	
	

	AIC
	9192.007
	
	
	9341.968
	
	
	8788.713
	
	



n= 3,320
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Table 9. Summary of Findings

	Hypotheses
	Variable
	Relationship Argued
	Start-up Capital
	Findings

	H1a
	Tolerance for strategic risk
	Increase
	Debt
	Reverse Support

	H1b
	Non-strategic risk perception
	Increase
	Debt
	No relationship

	H5a
	High uncertainty: bank help
	Decrease
	Debt
	No relationship

	H6b
	High uncertainty: venture capital
	Decrease
	Debt
	Support

	 

	H2a
	Tolerance for strategic risk
	Increase
	Internal
	No relationship

	H2b
	Non-strategic risk perception
	Increase
	Internal
	No relationship

	H5b
	High uncertainty: bank help 
	Increase 
	Internal
	Support

	H6a
	High uncertainty: venture capital
	Increase
	Internal
	No relationship

	

	H3a
	Tolerance for strategic risk
	Decrease
	Equity
	Reverse Support

	H3b
	Non-strategic risk perception
	Increase
	Equity
	No relationship

	H5c
	High uncertainty: bank help 
	Increase 
	Equity
	Support

	H4a
	Financial uncertainty: start-up capital
	Increase
	Equity
	No relationship

	H4b
	Financial uncertainty: working capital
	Increase
	Equity
	No relationship

	H6c
	High uncertainty: venture capital
	Decrease
	Equity
	No relationship






Figure 1. Predicted Relationships between Cognitive Frames of Risk and Uncertainty on Capital Use
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Dimension (Variable)
Equity
Debt

Internal Investments
Financial Uncertainty

Strategic Risk Tolerance

Non-strategic Risk
Tolerance

Number of other start-up
team experience
Years same industry

experience
Business ownership

Business Planning
Household Net Worth

Age

Education

Gender

Industry

Conception Lag (Months)

Growth Aspirations

Team Size

Innovativeness

Time (months)

PSED Items
Q284, Q288A, R-T770

Q272, Q274, Q276, Q277A,
Q279, Q281, Q282A, Q286,
R-T770a

Q268, Q270, R-T771, S-
T771A

Q-TDIC, Q-TD1D, Q-TD1J,
Q-TDIK

Q-TH1

Q200
Q340

Q200

Q111
Q391

ITRWAGE
Q343

NCGENDER

SUSECTOR, AA1

INW1PHON
DATEIW
Q302

Q116

Q299, Q300, Q301;

SU_BEGIN, W1_DATE,
W2 DATE, W3_DATE,
W4 _DATE

Total number of
items

Description Coding
Equity all sources CODE DOLLAR AMOUNT
Debt all sources CODE DOLLAR AMOUNT

Internal investment all sources CODE DOLLAR AMOUNT (0-100)
999. DK; NA

Obtain start-up capital, Obtain working capital, Obtain a bank’s Likert Scale
help, Obtain venture capitalists” help

The following three ventures have the same “expected payout” in
the sense that the probability of success times the profit is the
same. If your skill and energy could affect the outcome of each,
which would you prefer? The following three ventures have the
same “expected payout” in the sense that the probability of
success times the profit is the same. If the outcome was primarily
a function of external events (market demand and competition
from others) which would you prefer?

1. A profit of $5,000,000, but a 20 percent

chance of success

2. A profit of $2,000,000, but a 50 percent

chance of success

3. A profit of $1,250,000, but an 80 percent

chance of success

Considering all the new businesses that will be started in the U.S. CODE ACTUAL PERCENT (0-100)
this year, what percentage do you expect to close within five years 999. DK; NA

ORDINAL BY CATEGORIES

How many years of work experience (have you/has [NAME])had
in the industry where this new business will compete?

How many other businesses (have you/has [NAME]) helped to
start as an owner or part-owner?

Besides the new business discussed in this interview, how many
other businesses (do you/does [NAME]) own besides the new
business discussed in this interview, how many other businesses
(do you/does [NAME]) own?

Has a business plan been prepared for this start-up? 00. No Plan
01. Plan
What do you think is the current net worth of the
household?
Respondent Age
What is the highest level of education (you have/[NAME] has) 01. Up to eighth grade
completed — (up to the eighth grade, some high school, high 02. Some high school
school degree, technical or vocational degree, some college, 03. High school degree
community college degree, a bachelor’s degree, some graduate 04. Technical or vocational degree
training, a master’s degree, or a law degree, medical degree, or 05. Some college
Doctorate?) 06. Community college degree

07. Bachelors degree

08. Some graduate training

09. Masters degree

10. Law, MD, PHD, EDD, degree"

Gender of respondent (with correction by Nancy Carter) 00. Female
01. Male
Start-up Industry Code 01. Extractive

02. Transforming
03. Business Services
04. Consumer Oriented
Differences in months from first PSED interview and first Months
conception activity
Which of the following two statements best describes your
preference for the future size of this (new) business: I want this
(new) business to be as large as possible, or I want a size I can
manage myself or with a few key employees?
How many total people or other businesses or
financial institutions will share ownership of
the (new) business?

1. Want it to be as large as possible
5. Want a size to manage by self or with
key employees

CODE AMOUNT (0-99,999,995)
99999 999. DK; NA

Were the technologies or procedures required for this 01. None
product or service generally available more than five 01. Low
years ago? Will spending on research and development be a major 02. Moderate
priority for this new business? Would you consider this new 03. High

business to be hi-tech?

Time from conception to measurement occasion for each
interview

Continues lag from firm birth date to
interview in months.









Dimension (Variable) PSED Items

Total number of 

items Description Coding

Equity Q284, Q288A, R-T770 3 Equity all sources                                                                                                    CODE DOLLAR AMOUNT    

Debt Q272, Q274, Q276, Q277A, 

Q279, Q281, Q282A, Q286, 

R-T770a

9 Debt all sources                                                                                                          CODE DOLLAR AMOUNT    

Internal Investments Q268, Q270, R-T771, S-

T771A

4 Internal investment all sources                                                                                                          CODE DOLLAR AMOUNT (0-100)

999. DK; NA

Financial Uncertainty Q-TD1C, Q-TD1D, Q-TD1J, 

Q-TD1K

4 Obtain start-up capital, Obtain working capital, Obtain a bank’s 

help, Obtain venture capitalists’ help

 Likert Scale

Strategic Risk Tolerance Q-TH1 1 The following three ventures have the same “expected payout” in 

the sense that the probability of success times the profit is the 

same. If your skill and energy could affect the outcome of each, 

which would you prefer? The following three ventures have the 

same “expected payout” in the sense that the probability of 

success times the profit is the same. If the outcome was primarily 

a function of external events (market demand and competition 

from others) which would you prefer?                                                      

1. A profit of $5,000,000, but a 20 percent

chance of success

2. A profit of $2,000,000, but a 50 percent

chance of success

3. A profit of $1,250,000, but an 80 percent

chance of success 

ORDINAL BY CATEGORIES

Non-strategic Risk 

Tolerance

Considering all the new businesses that will be started in the U.S. 

this year, what percentage do you expect to close within five years

CODE ACTUAL PERCENT (0-100)

999. DK; NA

Number of other start-up 

team experience

Q200

1 How many years of work experience (have you/has [NAME])had 

in the industry where this new business will  compete?  

Years same industry 

experience

Q340

1 How many other businesses (have you/has [NAME]) helped to 

start as an owner or part-owner? 

Business ownership Q200 1 Besides the new business discussed in this interview, how many 

other businesses (do you/does [NAME]) own besides the new 

business discussed in this interview, how many other businesses 

(do you/does [NAME]) own?

Business Planning Q111 1 Has a business plan been prepared for this start-up? 00. No Plan                                                 

01. Plan

Household Net Worth Q391 1 What do you think is the current net worth of the

household?

Age ITRWAGE 1 Respondent Age

Education  Q343 1 What is the highest level of education (you have/[NAME] has) 

completed –- (up to the eighth grade, some high school, high 

school degree, technical or vocational degree, some college, 

community college degree, a bachelor’s degree, some graduate 

training, a master’s degree, or a law degree, medical degree, or 

Doctorate?) 

01. Up to eighth grade 

02. Some high school 

03. High school degree 

04. Technical or vocational degree 

05. Some college 

06. Community college degree 

07. Bachelors degree 

08. Some graduate training 

09. Masters degree 

10. Law, MD, PHD, EDD, degree"

Gender NCGENDER 1 Gender of respondent (with correction by Nancy Carter) 00. Female                                                 

01. Male

Industry SUSECTOR, AA1 1 Start-up Industry Code 01. Extractive                                                 

02. Transforming                                           

03. Business Services                                               

04. Consumer Oriented

Conception Lag (Months) INW1PHON                                  

DATEIW 

8 Differences in months from first PSED interview and first 

conception activity

Months

Growth Aspirations Q302 1 Which of the following two statements best describes your 

preference for the future size of this (new) business: I want this 

(new) business to be as large as possible, or I want a size I can 

manage myself or with a few key employees?

1. Want it to be as large as possible

5. Want a size to manage by self or with

key employees

Team Size Q116 1 How many total people or other businesses or

financial institutions will share ownership of

the (new) business?

CODE  AMOUNT (0-99,999,995)

99 999 999. DK; NA     

Innovativeness Q299, Q300, Q301;  3 Were the technologies or procedures required for this

product or service generally available more than five

years ago? Will spending on research and development be a major

priority for this new business? Would you consider this new 

business to be hi-tech?

01. None                                                     

01. Low                                                         

02. Moderate                                                  

03. High

Time (months) SU_BEGIN, W1_DATE, 

W2_DATE, W3_DATE, 

W4_DATE

1 Time from conception to measurement occasion for each 

interview

Continues lag from firm birth date to 

interview in months.
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