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Abstract: In this paper, we examine the financing strategies of startup firms included in the Kauffman 

Firm Survey with a focus on the financing strategies of new technology-based firms. Our findings 

support the Pecking Order and Life Cycle theories, at least in the case of new technology-based firms.  

Our results reveal that technology-based firms used a higher ratio of owner provided financing and 

lower ratios of financing from other insiders or external debt than all firms during their startup year.  

Thus, they were more dependent on the entrepreneur’s personal financial resources than new firms 

overall.  In spite of this, however, our findings reveal that technology-based firms raised larger 

amounts of capital than all firms during their startup year.  This was particularly true for growth 

oriented technology firms and technology firms with high credit quality.  
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1. Introduction 

Technology-based firms are important contributors to the U.S. economy.   For the last two 

decades, technology firms have been a major source of innovation, business development and growth, 

and new jobs.  Securing funding for new technology-based firms is particularly problematic, however.  

Many such firms are built upon intellectual capital rather than on physical assets, so it is difficult to 

determine the value and prospects of the firm.  The problem of asymmetric or incomplete information 

is especially acute (Brierley, 2001), often resulting in a shortage of capital or capital that can only be 

obtained under unfavorable terms and conditions.   

Prior research suggests that the owners of new technology-based firms use a combination of 
personal equity and debt that is often secured by the personal assets of the entrepreneur.  In this sense, 
new technology-based firms are not that different from new firms in general.  As technology-based 
firms grow, however, it becomes increasingly important for them to attract external sources of capital.  
External debt in the name of the business is often a problem, since many of these firms have few 
tangible assets that can be used as collateral (Colombo & Grilli, 2007).  There is also a higher risk of 
failure for firms based on new technologies, which serves as an added deterrent to bank lending 
(Guidici & Paleari, 2000).   Some technology-based firms may be able to attract external equity the 
form of angel investors and venture capital (Audretsch & Lehmann, 2004).  This can also be a 
challenge as well, however, since it is difficult for investors to evaluate the demand for new 
technologies and products.   

                                                           
1 Certain data included herein are derived from the Kauffman Firm Survey restricted-access data file.   
  Any opinions, findings, and conclusions or recommendations expressed in this material are those of the 
author(s) and do not necessarily reflect the views of the Ewing Marion Kauffman Foundation. 
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Our objective in this article is to explore the financing strategies of new technology-based firms 

using the Kauffman Firm Survey (KFS) data.  The KFS is a longitudinal survey of more than 4,000 

new firms launched in the United States in 2004 and tracked over time.  The survey data allow us to 

separately analyze technology-based firms.  We identify not only sources of financing, but also 

financing gaps that could impede the launch, growth, and survival of technology-based small firms.  

Finally, we compare the patterns of financing observed in the data with the patterns suggested by 

theory to determine if existing theories adequately describe the financing behavior of technology-

based firms.     

Following this introduction, we provide a description of the major theories of capital structure 

(Section 2), followed by a review of prior research (Section 3), which illustrates the applicability of 

these theories.  Section 4 provides a theoretical foundation and the hypotheses for our research, while 

sections 5 through 7 include a description of the Kauffman Firm Survey data as well as our descriptive 

and multivariate analyses.  Section 8 contains our summary and conclusions. 

2.  Capital Structure Theory 

Capital structure refers to the mix of debt and equity used by firms to finance their long-term 

(fixed) assets.  Debt is capital that has been loaned by other parties and must be repaid.  In contrast, 

equity represents the investment made by owners or shareholders and is a permanent source of capital.   

As with other inputs to the firm, i.e. labor, equipment, facilities, both debt and equity have a cost.  The 

mix of long term debt and equity is referred to as the firm’s capital structure.  The blended cost of the 

various sources of long term debt and equity is referred to as the firm’s weighted average cost of 

capital (WACC).    

Within the field of finance, capital structure theory is grounded in the work of Modigliani and 

Miller (1958) who initially wrote on the subject of capital structure in the electric utility industry.  

This theory, henceforth referred to as M&M, contends that firms will select the mix of debt and equity 

that maximizes the value of the firm and minimizes its weighted average cost of capital, both of 

which, in their theory, occur simultaneously. M&M’s work was groundbreaking at the time, and has 

served as the basis for capital structure theory for almost fifty years.  

Unfortunately, however, M&M does not necessarily hold for new, privately held firms, because it 

is based on the assumptions that there are no transaction costs of any kind and that investors and 

managers have the same information about the firm.  M&M also assumes that firms have access to the 

full range of debt and equity alternatives.  In the case of new firms in general, and technology-based 

firms in particular, however, informational asymmetries abound.  Further, unlike, larger, publicly held 

firms, small firms typically do not have the option of issuing stocks and bonds, because the costs of 

doing so are prohibitive for smaller firms.  Alternatively, they tend to be heavily reliant on other 

sources of capital including personal sources, bank loans, supplier credit, funding from private 

investors, venture capital, and, in some instances, government sources of funding. 

 Since M&M, several additional capital structure theories have emerged which may, in fact, be 

more applicable for small, new firms. Myers (1984) and Myers and Majluf (1984) developed a 

―pecking order‖ theory of finance.  According to this theory, insiders have information about the firm 

that outsiders do not necessarily have.  Because of this informational asymmetry, outside share 

purchasers will tend to under-price a firm’s shares.  In light of that, insiders prefer to use internal 

equity in the form of retained earnings or debt before they resort to issuing external equity.  Thus, 

there is a ―pecking order‖ of financing sources geared toward allowing the business owner to retain 

the maximum amount of control for as long as possible.  According to this theory, firm owners prefer 

to use internal equity first, followed by short-term debt, long-term debt, and, finally, new external 

equity. 
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As noted by Coleman and Cohn (2000), the pecking order theory is particularly applicable to 

firms that are small and privately held, precisely because the informational asymmetries are so large.  

Since small, privately held firms do not publish annual reports or submit reports to the Securities and 

Exchange Commission, their financial statements are not publicly available.  Thus, outsiders have no 

way of knowing the financial condition of the firm.  Their response to this lack of information is to 

assume a higher level of risk, and in turn, to demand a higher cost for equity capital.  External equity 

is very costly for small, privately held firms, and is typically their last choice in terms of financing 

alternatives. 

Berger and Udell (1998) put forth a ―life cycle‖ theory of financing which contends that firms use 

different types of financing for different stages of growth. They noted that small, privately held firms, 

in particular, are ―informationally opaque‖.  Thus, they have a difficult time obtaining external sources 

of financing and tend to be more reliant on insider financing such as the personal financial resources 

of the firm owners, and, in instances where the firm is profitable, retained earnings.  According to 

Berger and Udell, when firm owners do have to turn to external sources of financing, their preference 

is for debt rather than equity, because debt does not require them to give up ownership or control of 

the firm.  Informational asymmetries are particularly severe for early stage firms, those in the seed or 

developmental stages.  As the firm moves through its life cycle, however, it becomes less ―opaque‖ 

and has access to a broader array of funding sources. 

If we consider these three theories of capital structure, we can understand why the case of new 

technology-based firms is particularly problematic.  These firms are often informationally opaque 

because many are built upon new and proprietary technologies making it difficult to attract external 

sources of capital.  At the same time, however, new technology-based firms are often subject to the 

pressures of rapid growth as they move through their life cycle, particularly if they focus on products, 

services, or markets that experience dramatic increases in demand.  In light of these characteristics, it 

would seem inevitable that new technology-based firms would have to draw upon both internal and 

external sources of capital to launch, develop their products and services, manage rapid growth, and 

survive.  This research will attempt to determine if their use of debt and equity is consistent with 

previously articulated theories of capital structure, or if it differs in substantive ways. 

3. Prior Research 

To date, there have been few research studies specifically targeting the financing strategies of new 

technology firms. A review of literature done by Brierley in 2001 (Brierley, 2001) cited a small 

number of studies conducted prior to that time.  Those studies that had been done, however, suggested 

that new technology-based firms face particular difficulties.  These difficulties are associated with a 

lack of tangible assets that can be used as collateral, products that have little or no track record, and 

entry into untested markets.  Brierley (2001) noted that angel investors and venture capitalists who 

might serve as funding sources to this sector have a difficult time identifying and evaluating the 

potential of high tech companies.  He observed, however, that firms that were capable of securing 

SBIR (Small Business Innovation Research) awards or other external sources of funding were more 

likely to survive.   

Brierley’s findings were supported by an earlier study of firms that had received SBIR funding 

conducted by Lerner (1999).   Lerner made use of a data set of firms that received SBIR funding 

between 1983 and 1997 compiled by the U.S. General Accounting Office.  He found that SBIR 

awardees enjoyed substantially greater employment and sales growth than firms that did not receive 

awards.  He also observed that SBIR awardees were more likely to receive venture capital funding.  

Lerner concluded that receipt of an SBIR award may convey information to potential investors thereby 

at least partially reducing the informational asymmetries associated with new technology-based firms.   

Audretsch (2002) also addressed the importance of SBIR funding, noting that a significant number of 

new technology-based firms would not have been started without its support. 
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Several studies have stressed the prominence of personal financing for new technology-based 

firms.  They note that technology ventures are more risky than traditional businesses, and their 

prospects for success are more difficult to predict.  In light of that, it is often difficult to obtain either 

external debt or equity.   Moore (1994) surveyed a sample of high technology firms in Britain and 

found personal financing was the most important source of financing at startup.  In his study, only 

seven percent of technology startups were able to secure bank financing.  Moore further noted that as 

the firms in his study matured, their financial constraints became less severe, and the firms in his study 

relied increasingly on banks and external equity as sources for expansion capital.  Westhead and 

Storey (1997) also addressed the problem of financial constraints in a study of small high tech British 

firms.  Twenty-five percent of the firms they surveyed reported that financing was a ―continual‖ 

problem.  In analyzing the results of their survey, the authors found that more technologically 

sophisticated firms were more likely to report continual financial constraints than firms based on less 

complex technologies.   

These findings were echoed in a subsequent study of Danish information technology and 

biotechnology companies conducted by Bollingtoft et al. (2003).  Their findings revealed that personal 

savings was the principal source of capital for new technology firms.  The authors concluded, 

however, that different technology industries rely on different sources of capital. Bollingtoft et al. 

found that while firms in IT relied on personal savings and bank loans to some extent, those in 

biotechnology were much more reliant on external equity in the form of venture capital.  Like 

Westhead and Storey (1997), Bollingtoft et al. concluded that it is more difficult to assess the risks 

associated with complex technologies.  Thus, entrepreneurs in those fields have to put more effort into 

searching for capital and may have to rely more on external equity obtained from investors who have 

knowledge and expertise in that field.   

Guidici and Paleari (2000) found evidence of financing constraints in a study of Italian 

technology-based small firms, particularly for newer firms.  In their study, 73 percent of startups were 

financed exclusively with the entrepreneurs’ personal wealth.   Short and long term debt represented 

the next most frequently used source, and only a small percentage of firms used external equity.  In 

interviews with their sample firms, Guidici and Paleari found that the entrepreneurs were reluctant to 

open the firm to outside investors.  In instances when outside equity was considered, it was typically 

used as a means to gain not only additional capital but additional competencies in the areas of 

technology or managerial expertise.  The authors concluded that their findings provided support for 

the ―Pecking Order Theory‖ of financing.    

In another study of Italian firms, Columbo and Grilli (2007) also found that a financing hierarchy 

existed.  The vast majority of firms in their study relied on internal sources of funding at startup and 

sought outside financing only when their personal financial resources were exhausted.  At that point, 

the entrepreneurs turned to bank loans as a source of financing, and, finally, to outside private equity.  

Columbo and Grilli found that firms that relied on debt financing as an alternative to external equity 

raised dramatically less capital leading the authors to conclude that new technology-based firms suffer 

from credit rationing.   They concluded that even if technology-based firms were able to get access to 

bank loans, the amounts provided were not sufficient to fund their growth. 

In a study of German firms, Audretsch and Lehmann (2004) tried to establish a link between 

financing sources for technology-based firms and subsequent performance.  Their findings revealed 

that venture capital-backed firms outperformed firms that did not receive venture capital.  In contrast, 

firms that were financed by friends and family exhibited substantially lower growth rates.  They 

concluded that venture capitalists specialize in a small group of targeted industries such as biotech and 

technology, thus leveraging their expertise in exchange for higher returns.  Finally, Audretsch and 

Lehman found an inverse relationship between the amount of debt and the amount of equity used by 

technology-based firms leading them to conclude that traditional banks alone are not sufficient as a 

source of financing for innovative firms and particularly technology-based firms.   
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Several studies provide support for a ―life cycle theory‖ of financing.  Freear and Wetzel (1990) 

conducted an early study of new technology-based firms to find that sources of equity capital shifted 

as firms matured.  They studied 284 technology-based firms launched in New England and found that 

38 percent used no outside equity.  Of those firms that did use outside sources of equity, private 

individuals was the most common source, followed by venture capitalists.  However, venture 

capitalists provided much larger amounts of equity capital on average, compared with private 

individuals.  Freear and Wetzel also found that while private investors dominated in the earliest stages 

of firm development, venture capitalists were more prominent in later rounds of financing. 

Manigart and Struyf (1997) conducted an exploratory study of financing sources for a sample of 

high technology startups in Belgium.  Their results revealed that the most important source of 

financing was the entrepreneur himself, followed by bank financing, because it did not require the 

entrepreneur to relinquish control.  In the case of bank financing, however, substantial amounts of 

collateral were required to combat informational asymmetries.  The firms surveyed also used funding 

from private individuals, venture capitalists, non-financial companies, and universities.  Manigart and 

Struyf found that only a small number of startups used venture capital, because they did not want to 

give up control to outside parties, even if that meant hampering the growth of the firm.  For those 

firms that survived, however, almost half used venture capital to fund later stages of growth.  The 

authors concluded that the roles of private investors and venture capitalists are complementary with 

private investors playing a larger role in startup financing while venture capitalists play a greater role 

in funding early growth. 

These findings were echoed in a more recent study by Bozkaya and De La Potterie (2008), which 

examined a sample of new Belgian firms to find support for both the life cycle and pecking order 

theories.  Initially, development funding almost always came from personal savings and family and 

friends.  As firms matured and became less informationally opaque, however, they were able to attract 

angel investors and venture capital financing.  The authors concluded that the longer the 

entrepreneurial firm was able to survive on its own with internally generated funds, the lower the cost 

of external capital and the more control retained by the entrepreneur.  In this sense their findings are 

consistent with Myers’ pecking order theory of finance.  They also concluded that, as the firm matures 

and moves through different stages of its ―life cycle‖, different sources of funding become substitutes 

for each other.  Thus, personal sources of financing are replaced by bank financing which is in turn 

replaced by angel and venture capital funding. 

In contrast, Hogan and Hutson (2005) concluded that the pecking order theory does not do a good 

job of explaining the capital structure strategies of new technology-based firms.  They surveyed a 

sample of Irish software companies to find that those firm owners not only used more external equity 

than debt but actually preferred external equity to debt.  They noted that banks are not particularly 

appropriate sources of capital for high tech firms, because most of their loans are collateralized, and 

technology firms are based on intellectual rather than physical capital.  Hogan and Hutson observed 

the venture capitalists and angel investors specialize by industry and are able to provide not only 

capital but also time and expertise.  In their study, they found that entrepreneurs were willing to trade 

off ownership and control in exchange for the longer term goals of growth and value.  Their findings 

are consistent with earlier work done by Hustedde and Pulver (1992) using a sample of U.S. firms 

seeking equity capital.  In that study the authors found that those entrepreneurs who were willing to 

surrender a higher percentage of equity to outside investors were more successful in raising equity 

capital. 

This study, using the Kauffman Firm Survey data, will be one of the first studies of small 

technology firms using a large, longitudinal database of new U.S. firms.  We identify the financing 

sources, both debt and equity, used by new technology firms at startup.  We also determine the 

amounts of financing used, and the relative importance of internal versus external sources of debt and 

equity.  In this fashion, we identify potential financing constraints that may impede the growth and 
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development of new technology firms.  We also examine whether the capital structures of these new 

firms are consistent with previously articulated theories of capital structure. 

4. Theoretical Foundation and Hypotheses 

The studies cited above provide insights into the financial strategies and structures of technology-

based firms.  First, it appears that the informational opacity of new technology firms makes it difficult 

for them to raise either external debt or external equity (Moore, 1994; Westhead & Storey, 1997; 

Guidici & Paleari, 2000). This observation is consistent with both the Pecking Order and the Life 

Cycle theories, both of which contend that firms will start out by relying on internally generated funds 

before gaining access to external sources.  In the case of technology-based firms, reliance on internal 

sources may be intensified by their higher level of informational opacity.  As noted above, it is 

difficult for external investors to evaluate the potential of new technologies and the firms that develop 

them. 

Alternatively, however, prior research also suggests that technology-based firms may have an 

advantage in attracting external capital (Audretsch & Lehmann, 2004; Hogan & Huston, 2005).  These 

investors are attracted by the growth potential of such firms, and in some cases have specialized 

expertise which may help them to overcome the problem of informational opacity.  If this is the case, 

it is possible that the Pecking Order and Life Cycle theories may not hold true in the case of 

technology-based firms.   Taken together, these competing theories give rise to our first hypothesis: 

H1:  New technology-based firms will exhibit a different pattern of financing than new firms overall. 

Prior research attests to the value investors place upon rapid growth and innovation in the form of 

intellectual property or comparative advantage (Hustedde & Pulver, 1992; Lerner, 1999; Bollingtoft et 

al., 2003; Audretsch & Lehmann, 2004; Hogan & Huston, 2005).  Innovation in the form of 

intellectual property or comparative advantage acts as a barrier to entry which may help the firm 

defend itself from other competitors during its early stages of growth and development.  Thus, in 

theory, firms that can signal some type of barrier to entry or comparative advantage should be able to 

attract higher levels of external capital and, higher levels of external equity capital, in particular. 

H2:  New innovative firms will rely more heavily on external sources of financing than new firms 
overall. 

Rapid growth and innovation are incentives for equity investors.  Conversely, previous studies 

indicate that credit quality is an incentive for debt investors (Scherr et al., 1993; Coleman & Cohn, 

2000; Coleman, 2003).  Credit quality is not only a signal for the firm’s ability to satisfy its debt 

obligations, but it may also serve as a signal regarding the quality and integrity of management.  Dun 

& Bradstreet credit scores are reported for each firm in the Kauffman Firm Survey.  This variable 

allowed us to sort firms into three categories according to high, medium, and low credit scores.  If 

credit quality is important, we would surmise that firms with high credit scores would have better 

access to external sources of capital, and external debt capital in particular. 

H3:  New firms with high credit scores will rely more heavily on external sources of financing than 
new firms overall. 

Finally, it is our assumption that the human capital attributes of the entrepreneur will be an 

important factor in determining the firm’s ability to raise funds from both insiders and outsiders 

(Chandler & Hanks, 1998; Cooper et al., 1994; Pena, 2002; Watson et al., 1998).  Qualifications such 

as education, prior work experience, and previous startup experience may serve as signals regarding 

the entrepreneur’s capabilities and level of commitment.  In this sense, investors are ―betting on‖ the 

entrepreneur as well as on the company.  Thus, our final hypothesis addresses the human capital 

attainments of the entrepreneur. 
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H4: New firm owners with higher levels of human capital will rely more heavily on external sources of 
financing than new firm owners overall. 

5. Data 

The Kauffman Firm Survey (KFS) is a longitudinal survey of new businesses in the United States.  

The sampling frame for the KFS is based on the Dun & Bradstreet (D&B) database. This survey 

collected information on 4,928 firms that began operations in 2004 and surveys them annually.  This 

cohort is the first large national sample of firm startups that will be tracked over time.  These data 

contain detailed information on both the firm and up to ten business owners per firm. Detailed 

information on the firm includes industry, physical location, employment, profits, intellectual 

property, and financial capital (equity and debt) used at startup and over time.  Information on owners 

includes age, gender, race, ethnicity, education, work experience, and previous startup experience.  

The detail provided by these data allows us to compare the financial strategies and the use of both debt 

and equity for new firms. A subset of the confidential dataset was used for this research—those firms 

that had data for all four survey years and those that had been verified as going out of business over 

the 2004-2007 period.  This reduced the sample size to 3,972 businesses.  In this article, we focused 

on data for the startup year, 2004, for that sample of businesses.   

We use a two-part strategy to define technology-based firms.  The first part is based on Chapple et 

al. (2004), who identified a set of occupations that are science and engineering intensive as well as 

industries whose shares of employment in those occupations were three times the national average.  

For purposes of this research, we used this refined list of industries at the six-digit NAICS level 

provided by the Carnegie Mellon University Center for Economic Development (CED).  Firms 

included in these industries are referred to as ―technology employers‖.  The second part is based on a 

definition that uses industry data from the NSF’s Survey of Industrial Research and Development, 

which classifies firms as primary technology generators if they exceeded the U.S. average for both 

research and development expenditures per employee and for the proportion of full-time-equivalent 

R&D scientists and engineers in the industry workforce (Paytas and Berglund, 2004).  These are called 

―technology generators‖.  Since there is quite a bit of overlap between firms defined as ―technology 

employers‖ and ―technology generators‖, for purposes of this study we defined ―technology-based 

firms‖ as firms that were either technology employers or technology generators. 

Within the context of this article, we define innovative firms (Hypothesis #2) as those that report 

some type of intellectual property, comparative advantage, product, or product and service offering.   

These variables are all based upon the self-reported responses of participants in the Kauffman Firm 

Survey.  In a sense, this is a shortcoming in the data, but it does provide an indication of the extent to 

which each entrepreneur perceives his or her firm to be innovative.   

Hypothesis #3 refers to the credit quality of firms included in the sample.  For purposes of this 

research, firms were grouped into 1) high credit quality, 2) medium credit quality, and 3) low credit 

quality. The Dunn & Bradstreet parameters for each of these credit categories are provided in 

Appendix A.  Finally, Hypothesis #4 examines the impact of human capital on the financial structure 

of the firm.  Human capital variables include measures of education, industry experience, or prior 

startup experience.  In addition, owner age and age squared were used as measures of human capital 

since older entrepreneurs have had the opportunity to gain more business and life experience.  

Similarly, team ownership was used as a measure of human capital, since multiple owners have the 

opportunity to provide experience and expertise.  In addition to these variables, all of the variables 

used in our analysis are defined in Appendix A, while a correlation matrix of variables used in our 

multivariate analysis is provided in Appendix B. 
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6. Descriptive Statistics 

6.1  Characteristics of Technology-based Firms 

Tables 1 and 2 provide descriptive statistics for the startup year (2004) for firms included in the 

Kauffman Firm Survey.  These statistics reveal some striking differences between technology-based 

firms and firms that are not technology-based.  As shown in Table 1, technology-based firms were 

significantly less likely to be organized as sole proprietorships or partnerships and significantly more 

likely to be organized as corporations or LLCs at startup.  Interestingly, technology-based firms were 

also significantly more likely to be home-based than non-tech firms (55% vs. 49.7%).   

Technology- Not Tech- 

Legal Form All Based Based 

Sole Proprietorship                 36.0% 25.1% 36.7% *** 

Partnership                         5.7% 2.1% 5.9% *** 

Corporation                         27.8% 35.9% 27.3% *** 

Limited Liability Corporation       30.6% 37.0% 30.2% ** 

Intellectual Property               19.2% 33.3% 18.3% *** 

Patents 2.2% 7.1% 1.9% 

Copyrights 8.5% 18.5% 7.9% 

Trademarks 13.7% 21.5% 13.2% 

Ave Number (for those >0) 

Patents 6.4 4.4 6.9 

Copyrights 12.1 13.5 11.8 

Trademarks 2.1 2.1 2.1 

Credit Score 

High Credit Score                   11.7% 15.6% 11.5% ** 

Medium Credit Score                 53.9% 61.0% 53.4% *** 

Low Credit Score                    33.5% 21.7% 34.2% *** 

Employment 

Employer Firm                       39.5% 38.1% 39.6% 

Employment                          1.84 1.67 1.85 

Other Firm Characteristics 

Home Based                          50.0% 55.0% 49.7% * 

Comparative Advantage               62.3% 72.2% 61.7% *** 

Revenues                            181,133 $    201,942 $         179,829 $         

Net Profits                         (5,557) $       (11,109) $          (5,217) $            

Assets                              147,637 $    169,839 $         146,307 $         

Return on Assets                    -40.0% -12.0% -41.0% *** 

               

Source: KFS microdata 

*** p<0.01, ** p<0.05, * p<0.1 

Table 1.  Firm Characteristics (2004) 
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Not surprisingly, technology-based firms were significantly more likely to have some type of 

comparative advantage or intellectual property during their first year of operation.   In terms of various 

types of intellectual property, a higher percentage of technology-based firms had patents (7.1% vs. 

1.9%), copyrights (18.5% vs. 7.9%), and trademarks (21.5% vs. 13.2%) than non-tech firms.  For 

those firms that actually had intellectual property, the number of copyrights and trademarks per firm 

was roughly comparable for all firms, technology-based firms, and non-technology-based firms.  In 

the case of patents, however, technology-based firms actually had a smaller number of patents per firm 

than all firms (4.4 vs. 6.4) or non-technology-based firms (4.4 vs. 6.9).  

 

In terms of credit quality, technology-based firms had significantly higher credit quality than non-

tech firms, which suggests that technology-based firms should be in a better position to raise external 

debt.  Roughly the same percentage of technology-based firms had employees during their first year as 

non-tech firms (38.1% vs. 39.6%), and technology-based firms on average generated approximately 

the same number of jobs as non-tech firms (1.67 vs. 1.85). 

In terms size, technology-based firms were larger than non-tech firms as measured by revenues 

and assets, but the differences were not statistically significant.  The average net profits were negative 

for both types of firms in 2004.  When we measure profitability in terms of return on assets, however, 

technology-based firms were less unprofitable than non-tech firms in the Kauffman Firm Survey (-

12% vs. -41%).   

From the standpoint of owner characteristics, Table 2 reveals that the owners of technology-based 

firms had significantly more years of previous work experience (16.1 years vs. 11.6 years) and were 

Technology- Not Tech- 

All Based Based 

Owner Age                           44.9 44.7 44.9 

Previous Industry Work Experience   11.9 16.1 11.6 *** 

Average Hours Worked (week)         42.4 42.0 42.4 

Previous Startup Experience         42.5% 48.1% 42.2% * 

Number of Previous Startups         0.99 1.17 0.98 

Education 

Some High School                    2.0% 0.3% 2.1% *** 

High School Graduate                11.8% 2.8% 12.4% *** 

Some College                        36.7% 24.2% 37.4% *** 

College Degree                      31.0% 37.4% 30.7% *** 

Post-Grad Education                 18.1% 34.8% 17.1% *** 

Race/Ethnicity/Gender 

Black                               8.6% 9.6% 8.6% 

White                               79.3% 74.9% 79.6% * 

Asian                               4.2% 6.8% 4.1% * 

Hispanic                            5.5% 7.1% 5.4% 

Other                               2.3% 2.0% 2.3% 

Female 30.8% 14.2% 31.8% *** 

Source: KFS microdata 

*** p<0.01, ** p<0.05, * p<0.1 

Table 2.  Owner Characteristics (2004) 
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significantly more likely to have prior startup experience than the owners of non-tech firms (48.1% vs. 

42.2%).  In terms of education, the owners of technology-based firms had significantly higher levels 

of education than the owners of non-tech firms.  Females were significantly less likely to own 

technology-based firms (14.2%) versus non-tech based firms (31.8%).  Similarly, white owners were 

significantly less likely to own technology-based firms (74.9% vs. 79.6%), while the reverse was true 

for Asians (6.8% vs. 4.1%). 

   

6.2  Financing Strategies of Technology-based Firms 

Table 3 provides insights into the financing sources and strategies of technology-based firms.  

Consistent with prior research, the dominant sources of capital at startup for all firms in the Kauffman 

Firm Survey were owner provided equity and external debt.  Alternatively, less than 15 percent of 

total financing came in the form of external equity.  In contrast, technology-based firms had a 

significantly higher level of external equity (45.7%) combined with lower levels of owner equity 

(21.1%) and outsider debt (21.4%).  Table 3 also reveals that technology-based firms raised somewhat 

larger amounts of capital in their first year of operation than non-tech firms ($130,902 vs. $107,705). 

Technology- Not Tech- 

All Firms All ($) Based($) Based($) 

Owner Equity                        31,734 $        27,631 $              31,980 $            

Insider Equity                      2,102 $           4,341 $                1,968 $              

Outsider Equity                     15,935 $        59,800 $              13,306 $            ** 

Owner Debt                          5,037 $           6,391 $                4,956 $              

Insider Debt                        6,362 $           4,711 $                6,460 $              

Outsider Debt                       47,847 $        28,029 $              49,034 $            

Total Financial Capital             109,016 $      130,902 $           107,705 $         

Firms with High Sales (100K+ in 2004) 

Owner Equity              64,794 $        45,680 $              66,185 $            * 

Insider Equity            3,493 $           17,146 $              2,499 $              

Outsider Equity           51,094 $        176,061 $           41,997 $            

Owner Debt                12,004 $        21,418 $              11,318 $            

Insider Debt              13,596 $        16,619 $              13,376 $            

Outsider Debt             104,816 $      106,953 $           104,660 $         

Total Financial Capital   249,797 $      383,878 $           240,036 $         

Firms with High Credit Scores 

Owner Equity              53,994 $        55,352 $              53,883 $            

Insider Equity            6,190 $           15,012 $              5,469 $              

Outsider Equity           41,527 $        153,394 $           32,391 $            * 

Owner Debt                8,926 $           26,164 $              7,518 $              

Insider Debt              13,738 $        7,446 $                14,252 $            

Outsider Debt             112,803 $      115,600 $           112,575 $         

Total Financial Capital   237,179 $      372,967 $           226,089 $         

Source: KFS microdata 

*** p<0.01, ** p<0.05, * p<0.1 

Table 3.  Initial Capital Structure (2004) 
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For purposes of analysis, we divided technology-based firms into two different categories; 

technology-based firms with high revenues (100k+) and technology-based firms with high credit 

scores (Table 3).  Our reason for doing so was to determine if rapid growth firms and firms 

demonstrating high credit quality employ different patterns of financing.   In this instance, we are 

using high revenues during the first year of operation as a proxy for rapid growth.  Rapid growth firms 

may be particularly attractive to external equity investors.  Conversely, firms having high credit 

quality may have an easier time accessing debt financing. 

Table 3 reveals that all high revenue firms used roughly the same proportions of financing sources 

as firms overall.    In contrast, technology-based high revenue firms used substantially higher levels of 

external equity than all high revenue firms ($176,061 vs. $51,094). It is also noteworthy that high 

revenue firms raised dramatically larger amounts of capital on average, than firms that were not high 

revenue.  This was especially true for technology-based high revenue firms.  This finding suggests that 

investors, both internal and external, are willing to invest in firms having growth potential.   

The effect of high credit quality on the financing patterns of technology-based firms is similar to 

the effect of having high revenues.  Technology-based high credit quality firms used significantly 

higher levels of external equity than all high credit quality firms ($153,394 vs. $41,527).  This finding 

leads us to surmise that high credit quality may serve as a signal of firm and managerial strength that 

is valued by external providers of equity.  As in the case of technology-based high revenue firms, 

technology-based high credit quality firms were also able to attract larger amounts of capital.   

The comparisons presented in Tables 3 suggest that technology-based firms have an advantage in 

terms of their ability to attract external equity in particular, and larger amounts of financial capital in 

general.  It also appears that the owners of those firms are willing to seek out and use external sources 

of equity, even if it involves sharing ownership and control.   If this is the case, such a finding would 

conflict with the Pecking Order theory which suggests that firm owners will choose to use internal 

sources of capital, followed by external debt, and finally external equity.  It would also conflict with 

the Life Cycle theory of financing which contends that newer firms are informationally opaque and 

have a difficult time attracting external sources of debt and equity. We will explore these questions 

regarding capital sources and structure more thoroughly through the use of multivariate analysis. 

7. Multivariate Analysis 

Table 4 provides a multivariate analysis based on 2004 (startup) data in which various sources of 

debt and equity are used as the dependent variables.  Thus, each regression model indicates the level 

of financing represented by the dependent variable.  Ordinary least squares regression is appropriate in 

instances where the independent variables are not highly correlated with the dependent variable or 

with each other.  Further, OLS assumes that the errors terms are normally distributed. Dependent 

variables include the ratios of 1) owner financing/total financing, 2) insider financing/total financing, 

3) external debt/total financing, and 4) external equity/total financing.  Owner financing includes 

owner provided sources of debt and equity.  Insider financing includes debt or equity provided by 

other non-owner insiders, i.e. parent, spouse, other family members, or employees.  External debt 

includes bank loans used for the business (both business and personal), lines of credit, business credit 

cards, government business loans, and other loans for the business.  Finally, external equity includes 

angel, venture capital, or government equity financing.  Thus, the analysis provided in Table 4 

provides an indication of the level of each type of financing used in the startup year.   

Independent variables include measures of firm and owner characteristics revealed by prior 

research to have an impact on capital structure.  These include measures of owner characteristics such 

as age, education, experience, hours devoted to the business, gender, race, and ethnicity, and firm 

characteristics such as organizational structure and credit quality.  Independent variables are also 

included to indicate whether or not the firm had some type of competitive advantage in the form of 

intellectual property, comparative advantage, or product or service offerings. Refer to Table 4.   
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Owner Financing Insider Financing External Debt External Equity 

Technology Based 0.0886*** -0.0237*** -0.0781*** 0.0133 
(0.0199) (0.00905) (0.0165) (0.0101) 

Intellectual Property 0.00354 0.00659 -0.0233 0.0132** 
(0.0173) (0.0101) (0.0152) (0.00587) 

Comparative Advantage 0.0117 0.00139 -0.00986 -0.00326 
(0.0154) (0.00875) (0.0136) (0.00452) 

Product -0.0233 -0.000536 0.0212 0.00263 
(0.0216) (0.0120) (0.0198) (0.00628) 

Product and Service 0.0119 -0.000496 -0.00403 -0.00740 
(0.0220) (0.0126) (0.0201) (0.00615) 

Hours (week) -0.00129*** 0.000699*** 0.000549** 0.0000403 
(0.000307) (0.000162) (0.000276) (0.0000789) 

Owner Age -0.00800** -0.00580** 0.0109*** 0.00291*** 
(0.00404) (0.00254) (0.00354) (0.00111) 

Age Squared 0.0000951** 0.0000453* -0.000112*** -0.0000283** 
(0.0000421) (0.0000253) (0.0000372) (0.0000118) 

HS graduate 0.139** -0.137*** -0.00244 0.00102 
(0.0618) (0.0471) (0.0551) (0.0113) 

Some College 0.155*** -0.138*** -0.0236 0.00705 
(0.0591) (0.0460) (0.0524) (0.0105) 

College Degree 0.175*** -0.151*** -0.0329 0.00907 
(0.0594) (0.0461) (0.0525) (0.0109) 

Graduate Degree 0.147** -0.144*** -0.0180 0.0152 
(0.0606) (0.0465) (0.0537) (0.0118) 

Industry Experience 0.00238*** -0.000578 -0.00177*** -0.0000246 
(years) (0.000707) (0.000373) (0.000648) (0.000227) 
Startup Experience -0.000391 -0.00720 0.00608 0.00152 

(0.0144) (0.00784) (0.0131) (0.00429) 
Team Ownership -0.0722*** -0.00640 0.0485*** 0.0301*** 

(0.0151) (0.00859) (0.0136) (0.00499) 
High Credit Score -0.0155 -0.0236** 0.0373* 0.00185 

(0.0245) (0.0119) (0.0224) (0.00794) 
Low Credit Score 0.0478*** -0.0134 -0.0348*** 0.000365 

(0.0151) (0.00877) (0.0135) (0.00445) 
Home Based 0.100*** -0.0328*** -0.0534*** -0.0138*** 

(0.0148) (0.00882) (0.0131) (0.00426) 
Female 0.0278* 0.00313 -0.0145 -0.0164*** 

(0.0159) (0.00899) (0.0145) (0.00365) 
Black 0.0460* 0.0169 -0.0543*** -0.00856* 

(0.0241) (0.0153) (0.0203) (0.00493) 
Asian -0.0459 0.0671** -0.0254 0.00422 

(0.0393) (0.0274) (0.0333) (0.0144) 
Other -0.0133 0.0218 0.00293 -0.0114 

(0.0447) (0.0254) (0.0411) (0.00834) 
Hispanic -0.00269 0.0436* -0.0246 -0.0163*** 

(0.0320) (0.0223) (0.0282) (0.00494) 
Constant 0.677*** 0.376*** 0.00550 -0.0581** 

(0.112) (0.0755) (0.0992) (0.0275) 
Observations 3431 3431 3431 3431 
R-squared 0.077 0.054 0.042 0.042 
Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

 
Table 4. Multivariate Regressions: Ratio of Financing Source (Source Amount/Total Financing): 2004 
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       Table 4 reveals that, controlling for other variables, technology-based firms used a significantly 

higher ratio of owner financing than all firms during their startup year.  This finding is consistent with 

our previous discussion regarding the problem of informational opacity.   It is more difficult for 

outsiders to evaluate a technology-based firm’s products, services, or prospects, particularly during the 

firm’s earliest stages.  Thus, new technology-based firms are even more reliant on owner supplied 

financing than new firms overall. 

Table 4 also indicates that technology-based firms used a significantly lower ratio of both insider 

financing and external debt than firms overall.  The finding regarding external debt is not surprising, 

since technology-based firms are often built with intellectual capital rather than with physical assets.  

Thus, there would be few business assets that could be used as collateral on loans.  Since technology-

based firms often employ new types of technologies, it may also be more difficult to assess their 

prospects for current or future profitability.  The finding regarding insider financing is somewhat 

surprising, because one would anticipate that insiders would have a better understanding of the firm 

and the opportunities provided by its technology than others.  Finally, Table 4 reveals that technology-

based firms used a higher level of external equity, but this result was not significant. 

The results provided in Table 4 allow us to accept Hypothesis #1 which states that technology-

based firms will exhibit a different pattern of financing than firms overall.  Our results reveal that new 

technology-based firms used a significantly higher ratio of owner financing and significantly lower 

ratios of insider financing and external debt financing than new firms overall. 

Table 4 also demonstrates the effect of other firm and owner characteristics on a firm’s ability to 

raise capital.  Firms having some type of intellectual property raised a significantly higher ratio of 

external equity than firms overall, thus allowing us to accept Hypothesis #2.   As noted above, 

intellectual property in the form of patents, copyrights, and trademarks serves as a barrier to entry and 

protects the company from competitors.  This may be particularly important during the early stages of 

a firm’s development and growth.   

Our third hypothesis pertains to the impact of credit quality.  Our results reveal that firms having 

high credit scores raised a significantly higher ratio of external debt and a significantly lower ratio of 

insider financing.   The sign for owner financing was also negative but not statistically significant, 

while the sign for external equity was positive but not statistically significant.  These findings suggest 

that high credit quality firms are able to substitute external financing, and particularly external debt 

financing, for internal and owner provided sources of financing, consistent with Hypothesis #3. 

In addition to the characteristics noted above, Table 4 demonstrates that other firm characteristics 

also had an impact on financing.  Many of these such as team ownership, hours worked, owner age, 

education, and experience are measures of human capital, the focus of our fourth hypothesis.  Our 

findings revealed that some measures of human capital were associated with higher levels of external 

capital during the startup year.  Firms established by teams used a significantly lower ratio of owner 

provided financing.  Conversely, they used significantly higher ratios of both external debt and 

external equity.  Multiple owners may have more assets than can be used as collateral, thus making 

them attractive to lenders.  Similarly, multiple owners are likely to have a larger network of contacts 

and funding sources that could serve as providers of equity.   

Firm owners who worked more hours used significantly higher ratios of insider financing and 

external debt combined with a significantly lower ratio of owner provided financing.  Owners who 

work longer hours may be those who are most committed to the success of the firm, Thus, they are 

willing to commit their own human capital as well as the financial capital of other family members.  

Conversely these types of owners may be reluctant to share control or future returns with external 

equity investors in particular.  Older owners used higher ratios of both external debt and external 

equity and had significantly lower ratios of owner or insider financing.  It is possible that older owners 

have had more time to develop contacts with providers of debt and equity capital.  Thus, they are in a 
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better position to raise external sources of capital and do not have to rely as heavily on personal 

sources of financing.    

In other instances, however, human capital variables were associated with lower levels of external 

capital in the startup year.  Table 4 reveals that more highly educated owners used a significantly 

higher ratio of owner financing and a significantly lower ratio of financing from other insiders.  More 

educated owners may have greater opportunities to accumulate personal wealth that can be devoted to 

the business.  In this sense, they may be less reliant on parents, spouses, friends, and other insiders.  

Prior industry experience, another measure of human capital, was also a factor in determining patterns 

of financing.  Owners with prior industry experience used a significantly higher ratio of owner 

financing and a significantly lower ratio of external debt than firms overall.  This finding suggests 

that, like more highly educated owners, owners with prior industry experience have opportunities to 

accumulate personal wealth through prior employment.  This, in turn, can be devoted to the business 

as an alternative to external sources of financing. 

A final set of independent variables explored the effects of gender, race, and ethnicity on the 

sources of startup financing. In terms of differences by gender, women-owned firms used a 

significantly higher ratio of owner provided funding and a significantly lower ratio of external equity 

than men.  They also used a lower ratio of external debt financing, although this difference was not 

significant.  These findings indicate that, consistent with prior research, women-owned firms are more 

reliant of owner provided sources of financing (Coleman & Robb, 2009).  Possible reasons for the 

differences between women- and men-owned firms could be that women tend to start smaller firms, 

they may be more risk averse, or they may not have access to networks that could provide external 

sources of debt and equity.   

Black-owned firms used significantly lower ratios of external debt and external equity and a 

significantly higher ratio of owner provided financing.  Hispanic-owned firms used a significantly 

lower ratio of external equity, and both Hispanic- and Asian-owned firms had significantly higher 

ratios of insider financing than all firms in the sample.  Table 4 suggests that minority-owned firms, in 

general, are more dependent on personal and insider financing rather than external sources of either 

debt or equity.   These findings are also consistent with prior research indicating that minority-owned 

firms are less likely to use external sources of capital, possibly due to the types of businesses they 

start, lack of access to formal providers of capital, and intentional or unintentional forms of 

discrimination (Coleman, 2002; Ibid, 2003; Robb, Fairlie, and Robinson, 2009). 

8. Summary and Conclusions 

This research examines the sources and amounts of financing used by startup firms included in 

the Kauffman Firm Survey.   In particular, it was our intent to focus on the financing strategies of new 

technology-based firms.  Our findings revealed that technology-based firms raised larger amounts of 

capital than all firms included in the sample.  Our results are even more dramatic when we examine 

the results for technology-based high performing firms.  Technology-based rapid growth firms 

(revenues in excess of $100k) raised substantially more capital on average than all firms in our sample 

($383,878 vs. $109,016) or than all rapid growth firms ($383,878 vs. $249,797).  Similarly, 

technology-based firms with high credit scores raised substantially more capital on average than all 

firms with high credit scores ($372,967 vs. $237,179), while they raised more than three times as 

much capital as all firms in the sample during their startup year ($372,967 vs. $109,016). 

Multivariate analysis broadened our understanding of these patterns.  We found that technology-

based firms used a significantly higher ratio owner financing and significantly lower ratios of insider 

financing and external debt than all firms.   Technology-based firms also used a higher ratio of 

external equity, but that result was not significant.  These findings seem to confirm both the Pecking 

Order and Life Cycle theories as they relate to technology-based firms during the startup year.   
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The Pecking Order theory states that firm owners prefer to use internal sources of financing first 

to avoid diluting their ownership position and giving up control.  Our results reveal that this is the 

case.  Technology-based firms used higher levels of owner provided financing in their startup year 

than all firms, possibly because their owners wanted to hang on to their majority ownership share for 

as long as possible.  By the same token, these results are consistent with the Life Cycle theory which 

states that newer firms are forced to rely on internal rather than external sources of capital.  It is 

possible that the informational opacity associated with technology-based startups serves as a deterrent 

to both external debt and external equity investors, particularly during the early stages of the firm’s 

development.  

In light of these results, our findings suggest the importance of signaling the firm’s potential and 

strengths to external investors as a strategy for alleviating the problem of asymmetric information.  

Our results revealed that firms with intellectual property in the form of patents, trademarks, or 

copyrights were able to raise a significantly higher percentage of external equity.   Similarly, firms 

with high credit quality raised a significantly higher percentage of external debt.  These findings 

suggest that there is a potential pool of external investors (equity and debt) for technology-based firms 

if their owners can overcome the challenge of ―opacity‖ by signaling some type of advantage or 

strength.   
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 Appendix A 

Variable Names and Descriptions 

Age:  Owner age. 

Age Squared: age squared. 

Comparative Advantage: Owner feels the firm has a comparative advantage in the product or service 

markets in which it operates. 

Education Dummies: High School Graduate, Some College, College Degree, Graduate School or 

Degree. 

Employer Firm: Equal to one if firm has paid employees other than the owner(s). 

Employment: Number of employees other than the owner(s). 

External Debt:  Business credit cards, personal bank loans, business bank loans, business credit lines, 

other business loans, business loans from the government, business loans from nonbank 

sources, other business loans from individuals and others. 

External Equity: Equity invested by informal investors, venture capitalists, other businesses, 

government, or other individuals, such as angel investors. 

Female: Equals one if the primary owner is a woman. 

High Credit Score: Low credit risk, credit score in the 493-670 range. 

Hispanic: Owner is of Hispanic ethnicity. 

Home Based: Firm is located in the home of the owner. 

Hours Worked (week): Hours worked in the firm in an average week. 

Insider Debt: Personal credit for the business provided to the owner from family, employees, and 

others & business credit provided by family of the owners, employees of the businesses. 

Insider Equity: Equity invested by spouse(s) or parent(s) of the owner(s). 

Intellectual Property:  Firm has patents, copyrights, and/or trademarks. 

Low Credit Score: High credit risk, credit score in the 101-422 range. 

Medium Credit Score: Medium credit risk, credit score in the 423-492 range. 

Net Profits:  Net profit or loss of the firm. 

Organizational Form Dummies: Sole Proprietorship, Partnership, S or C Corporation, Limited 

Liability Corporation. 

Owner Debt:  Owner loan to the business, personal credit cards in the name of the owner(s) used for 

business financing. 

Owner Equity:  Equity invested by the owner(s) of the firm. 

Product Offerings: Firm sells only products. 

Product & Service Offerings: Firm offers both products and services. 

Race Dummies: Black, Asian, Other (Native American, other). 

Return on Assets (ROA): Total Net Profits/Total Assets. 

Start up Experience:  Owner has previously started at least one firm prior to the one in the survey.  

Team Ownership: More than one owner operator. 

Total Assets: Sum of total assets of the firm. 

Total Financial Capital: Sum of all financing: owner debt, owner equity, insider debt, insider equity, 

external debt, and external equity. 

Work Experience:  Previous industry experience in years. 
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Appendix B.  Correlation Table 

black asian other hispanic female hours_own age_own agesq hsgrad somecoll colldeg 

black 1 
asian -0.0599 1 
other -0.0453 -0.0319 1 
hispanic -0.0644 -0.0455 -0.0343 1 
female 0.0642 0.0014 0.0041 -0.0183 1 
hours_own 0.0091 0.0316 0.0164 0.0381 -0.0784 1 
age_own -0.0838 -0.1003 0.0101 -0.0458 -0.0203 -0.0969 1 
agesq -0.083 -0.0957 0.0111 -0.0442 -0.0285 -0.1014 0.9884 1 
hsgrad -0.0362 -0.0557 0.0052 -0.0082 -0.0289 0.0261 0.0075 0.0104 1 
somecoll 0.0473 -0.0622 0.0016 0.0327 0.0554 0.0339 -0.0846 -0.0809 -0.2464 1 
colldeg -0.0175 0.0386 -0.0063 -0.0154 -0.0258 -0.0067 -0.0308 -0.0302 -0.2294 -0.503 1 
graddeg -0.0053 0.0722 -0.0001 -0.0415 -0.0017 -0.0581 0.1403 0.133 -0.1736 -0.3806 -0.3544 
work_exp -0.0631 -0.0626 0.005 -0.018 -0.1825 0.0568 0.3852 0.3783 0.0115 -0.0236 -0.031 
startup -0.0069 -0.0164 0.014 -0.0328 -0.0912 0.0239 0.1578 0.1567 -0.0564 -0.0226 0.0385 
multiown -0.0646 0.0357 0.013 0.0054 -0.0403 0.0655 0.0231 0.0232 -0.0454 -0.0191 0.0132 
intprop_0 -0.0042 0.0015 0.0344 -0.0041 -0.0349 0.0801 0.0011 0.0033 -0.0704 -0.0852 0.0609 
compadv_0 -0.0406 -0.018 0.0224 0.0122 0.0051 0.1809 -0.0188 -0.0144 -0.0685 -0.0529 0.0169 
product_0 -0.0742 -0.0289 0.0229 0.0007 -0.0041 0.0847 0.0189 0.0186 0.0297 0.0192 0.0234 
both_0 -0.0498 -0.0354 0.0298 0.0218 -0.024 0.123 -0.0262 -0.0271 0.0426 0.0274 0.0086 
hightech_new 0.0005 0.0365 0.0102 -0.0026 -0.1023 -0.0161 0.0013 0.0011 -0.0905 -0.0912 0.0341 

graddeg work_exp startup multiown intprop_0 compadv_0 product_0 both_0 hightech_new 

graddeg 1 
work_exp 0.056 1 
startup 0.0285 0.061 1 
multiown 0.0496 -0.0155 0.1193 1 
intprop_0 0.0903 -0.0073 0.0786 0.1081 1 
compadv_0 0.098 0.0362 0.0435 0.0515 0.1329 1 
product_0 -0.0684 -0.0759 0.0921 0.0815 0.1874 0.1026 1 
both_0 -0.0741 -0.0226 0.0475 0.0293 0.0933 0.1052 0.7492 1 
hightech_new 0.1459 0.119 0.049 0.0303 0.1289 0.0646 0.0288 0.0315 1 

Source: KFS Microdata 


