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ABSTRACT 
Despite steadily increasing market entry over the past two decades, U.S. women-owned firms 
pale in comparison with their male-owned counterparts in nearly every measurement of 
productivity, including sales, revenue, job creation, survival rates and market share. Marked 
differences have been found in sectoral selection, hours worked, firm location, and perhaps most 
significantly, the amount and source of financing used at start-up and over the lifespan of men- 
and women-owned businesses. Recent policy initiatives have targeted these discrepancies as part 
of an effort to remove discriminatory barriers to market access and finance. Though the literature 
has extensively explored the disparities in access to and use of various financial inputs across 
genders, limited rigorous research has explored the relationships between diverse financing 
sources and economic returns, particularly and explicitly among women-owned firms. In 
particular, the entrepreneurship literature offers insufficient research into the differential 
relationships internal and external financing hold with firm performance, by owner gender. 
Without such research, it is impossible to claim that current policy directives will encourage firm 
performance, as projected. To this end, this thesis uses a fixed effects model to explore the 
relationships between capital structure and the performance of women-owned businesses.  
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BACKGROUND 
 
In less than one generation, women-owned firms (WOFs)i have achieved an unprecedented 

foothold in the U.S. economy. According to the US Census’ annual Survey of Business Ownersii, 

nearly 7.8 million WOFs were operating in 2007, employing 7.6 million peopleiii and generating 

nearly $1.2 trillion in sales and receipts. These numbers demonstrate nearly 20% increases in the 

number of WOFs between both 1997 to 2002 and 2002 to 2007, with sales and receipts growth 

of over 14% and 27%, respectively. In recognition of WOFs’ recent growth and foreseen 

potential, the federal government has created exclusive loan, contracting and technical assistance 

programsiv to help women entrepreneurs access financing to “launch new businesses, grow their 

businesses and compete in the global marketplace” (SBA 2014).  

 
However, despite ongoing policy efforts and private growth, female-owned businesses maintain 

a disproportionately low market share, hovering at just above 28% of the total economy for well 

over a decade (SBA 2014). Moreover, in nearly every measurement of productivity, the vast 

majority of WOFs pale in comparison with their male-owned counterparts. For years, the 

entrepreneurship literature has documented significantly lower sales, profits, and employment 

and survival rates of WOFs. From personal demographics to firm characteristics to financial 

resources, economists have spent decades exploring the possible inputs keeping women business 

owners (WBOs) beneath the glass ceiling.  

 
Closer review of the census numbers reveals rather bleak figures for most female entrepreneurs: 

WOFs comprise over a quarter of the U.S. market, but account for under 4% of all receipts and 

only 6.4% of total employment. A hugely disproportionate share of WOFs’ sales and profits 

come from a small minority of firms: in 2007, employer firmsv made up less than 1 million – 
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around 11.7%vi – of operational WOFs, yet accounted for nearly 85% of WOFs’ gross receipts. 

Increased market entry is clearly not translating to increased efficiency: most female 

entrepreneurs are creating neither jobs nor profits of note. WBOs tend to rely heavily on internal 

capital and are less likely than their male counterparts to seek out external financing to start and 

sustain their firms. Further, the majority of WBOs establish firms as sole proprietorships, thus 

entwining their personal and business finances and limiting their performance potential. 

Inefficient firms contribute to an inefficient economy; if less than 12% of firms are making 85% 

of receipts, women entrepreneurs – and the economy as a whole – are missing outvii. The use of 

financing by women-owned firms is thus a relevant concern for all stakeholders in the U.S. 

economy. 

 
 
LITERATURE REVIEW 
 
Research Context 
The resource-based view of the firm suggests that a firm’s performance and productivity can be 

understood as a direct function of its component resources, both human and financial. Adherents 

to this view (e.g. Barney 1991; Peteraf 1993) believe any difference in performance among firms 

can be attributed to differences in the availability and application of these resources. Through 

this lens, performance in an entrepreneurial venture is directly derived from the venture’s 

available resources as well as the experience, skills and management style of its owner (Almor 

2002). Much of the literature exploring the differences between women- and men-owned firms 

(MOFs) derives from this tradition, as researchers and policymakers attempt to parse out the 

human and market inputs that most significantly correlate with the glaring incongruities in firm 

performance across gender. 
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The markedly lower performance of WOFs in nearly every business productivity measure has 

been attributed to differences in both owner and financing characteristics. In terms of 

demographics, male and female entrepreneurs do not differ significantly in age or education: the 

average age of both male and female business owners is about 40 years, and educational 

attainment closely parallels across genders – slightly more female entrepreneurs go to college, 

though slightly more males actually graduate (Wadwha 2009). However, similarities do not carry 

over from owner to firm: WOFs are on average found to be significantly younger than MOFs 

(Kauffman Firm Survey 2009). Correspondingly, Fairlee and Robb (2008) found a strong and 

significant difference in work experience between genders: on average, female entrepreneurs 

enter the private sector with significantly less work experience than their male counterparts, 

particularly as measured by prior experience in similar fields (see also Loscocco et al. 1991; 

Cooper, Gimeno-Gascon & Woo 1994). Limited experience is likely to correspond with limited 

business networks, creating a further challenge to female entrepreneurs’ growth potential. Not 

only do women typically come into business ownership with less experience, they also often 

accrue less experience in the field: female owners have a tendency to work fewer hours and 

pursue less conventionally “growth-oriented” goals than do their male counterparts (see Orser et 

al. 2005; Fairlee and Robb 2008).  

 
Gender preferences in terms of firm sector and structure also appear to influence productivity 

measures: WOFs are more likely to be concentrated in the retail and services sectors (Carter and 

Marlow 2004; Du Rietz and Henrekson 2000, Watson, 2003; Kelleberg and Leicht 1991; 

Loscocco et al. 1991), which typically generate lower profits and are more susceptible to failure 

(Watson 2003). WOFs are also more likely to be organized as home businesses and sole 

proprietorships (U.S. Census Bureau 2001; Robb & Coleman 2009), which increases personal 
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liability, limits financing options, and may thus have a strong influence on growth potential. 

Benefits of sole proprietorship include not paying corporate taxes, limited legal start-up costs and 

minimal business requirements, making them an attractive option for fledgling entrepreneurs. 

However, these benefits are counterbalanced by the conflation of owner and firm as one entity, 

rendering a single owner personally responsible for all business transactions as well as any 

business debts and liabilities, including costs incurred by acts of company employees. Such a 

union means that for a sole proprietor, firm bankruptcy easily translates to personal bankruptcy. 

Furthermore, sole proprietorships demonstrate relatively low rates of job creation, and often 

struggle to gain financing; banks perceive them as high-risk and investors are typically hesitant 

to back sole proprietorships, as they offer low collateral and cannot sell corporate stock (SBA 

2014). 

 
Robb and Wolken (2002) consider an entrepreneur’s capacity to obtain their firm’s necessary 

funding – be it from banks, venture capitalists, or other creditors – as a function of the lending 

institution’s “perceived human capital” of the owner. As a firm’s overall success is likely to 

depend on this capacity (Adrich and Zimmer 1986), the perception of an owner’s human capital 

and riskiness go hand in hand. Human capital, they note, is nearly impossible to measure, but is 

evaluated via proxies such as the owner’s age, experience, credit histories and education. It is 

possible that female entrepreneurs’ overall lower levels of experience and tendency toward 

smaller, unprotected forms of incorporation contribute to statistical discrimination in lending: 

though research does not demonstrate gender discrimination in terms of loan disbursement, it 

does expose gender-based treatment regarding credit conditions. Assuming WOFs to be higher 

risk (Robb & Wolken 2002; Coleman & Robb 2009), research has found lending institutions 

subject WBOs to higher interest rates and collateral requirements than they do MBOs (Coleman 
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2000), and may thereby deter women from taking on external debt. Bellucci (2010) finds that 

WBOs do not face higher interest rates, but often do confront tighter credit availability. 

Similarly, Agier (2012) finds no evidence of gender bias in loan denial, but cites a “glass ceiling” 

effect, finding a gender gap in loan amounts that “increases disproportionately with respect to the 

scale of the borrower’s project”. 

 
WBOs’ self-perceived risk serves as another powerful barrier to efficient financing. Frequently 

cited as the binding constraint keeping firms from market and limiting opportunities for 

expansion, access to capital has been found as a significantly greater concern among women 

entrepreneurs than among men: qualitative research (Coleman 2007) has shown that women 

report continued difficulty in securing sources of capital, and do not apply for as many loans as 

do men out of fear of being turned down, despite the fact that lenders have not been found to 

discriminate in loan disbursement (Coleman 2000; Cavaluzzo & Wolken 2005; and Fabowale, 

Orser & Riding 1995). Research further suggests that female entrepreneurs seek external 

investment at a rate far lower than that of men, despite the fact that they have an equal 

probability of receiving financing (Becker-Blease 2007). This concern translates to real 

differences across genders in business financingviii. As compared to their male counterparts, 

female entrepreneurs tend to rely more on internal equity and debt in order to start and sustain 

their firms, start businesses with significantly less capital, and use significantly less capital 

overall (in both style and quantity) over the lifespan of their businesses (Orser et al. 2006; Robb 

& Coleman 2008, 2009).  

 
The release of the Kauffman Firm Survey (KFS) in 2008 has allowed for a newly profound 

perspective on women’s access to and use of external financing. In 2009, Coleman and Robb’s 
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exploration of KFS data showed that though external debt was the primary source of financing 

for all firms, WOFs relied more on owner-provided equity (38.3% vs. 34.7%) and owner-

provided debt (7.7% vs. 3.4%) and significantly less on outsider equity (1.6% vs. 10.6%) than 

did MOFs. Further, this data shows that on average, WBOs raised less than 65% of the start-up 

capital raised by MBOs. Be it due to real or perceived discrimination, smaller financial need, or 

asymmetric information, female entrepreneurs’ low take-up of formal debt is manifest in their 

increased use of personal credit, which, as demonstrated by Robb & Wolken (2002), is a poor 

and expensive substitute for corporate loans or venture capitalix.  

 
 
Policy Relevance 
Prior research has clearly demonstrated the chasms women-owned firms face in comparison with 

their male counterparts in their access to finance and market. However, despite extensive 

exploration of the disparities in access to and use of financing across genders, limited rigorous 

research has explored the relationship between these inputs and firm outcomes, particularly and 

explicitly among WOFs. In particular, the literature is deficient in rigorous study of the 

relationship between various forms of financing and WOFs’ profit and loss generation. Without 

such research, it is impossible to claim that current policy directives driving female 

entrepreneurship will further WOFs’ efficiency and performance as projected.  

 
Additionally, the vast majority of the existing literature on market constraints to WOFs has 

approached the subject through a comparative lens, looking for the ways in which female 

entrepreneurs struggle in relation to their male counterparts. Though these discrepancies merit 

further study and active policymaking, effectively targeting gender-based market deficiencies 

requires intensive and distinct scrutiny. In this study, we reject the typical androcentric view on 
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two points: first, we believe it is worth understanding female entrepreneurship in and of itself, 

not solely in relation to an underlying “gender blind” standard of male entrepreneurship (Hill, 

Leitch & Harrison 2006; Ahl, 2004); and second, while comparing WOFs to their male 

counterparts may give insight to discrimination in access to and use of resources between men 

and women, it does not provide a sufficient scope into the actual – or potential – impact of these 

resources for WBOs in particular.  

 
Inefficient allocation and sourcing of financial resources is likely to have a real impact on the 

performance of WOFs, and may be a strong driver of the gender productivity gap. If it is not 

simply capital, but the source of capital that separates WOFs from equal performance, this 

research may help reorient policy toward more efficient routes through which to overcome 

female entrepreneurs’ particular societal and self-imposed obstacles to growth. If use of internal 

capital is found to be strongly correlated with the underperformance of WOFs, this research may 

contribute to a better understanding of optimal financing schemes for female entrepreneurs. To 

these ends, this thesis aims to add within-group research to the entrepreneurship literature, 

particularly regarding the relationships between various financial inputs and the performance of 

women-owned firms. 

 
 
EMPIRICAL STRATEGY 
This thesis hypothesizes that the use of internal debt and credit is negatively associated with firm 

performance, while use of external financing is positively associated with firms’ economic 

outcomes, and that the relationships between firm financing and performance are differential 

across gender. In this vein, this thesis will explore whether women-owned firms’ use of internal 

debt and credit options is disproportionately linked to limited financial productivity. For the 
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purpose of this research, external capital is defined as money that is obtained from investors and 

lenders who are neither the owner nor close relations of the owner, and not from a firm's internal 

reserves; internal capital will be defined as money borrowed or invested through informal 

channels, such as family or friends, or the owners’ personal resources or personal creditx. In 

particular, the research will explore the two following questions: 

 
1. What is the relationship between differently sourced forms of financing and the loss 

or profit generation of women-owned firms? 

2. Do the relationships between different financing sources and firm outputs differ 

across gender?  

 
The primary research hypothesis is based on the following model: 
 

𝑌!,! =   𝛼 +   𝛽!𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝐷𝑒𝑏𝑡!,! + 𝛽!𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡!,! +   𝛽!𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙𝐷𝑒𝑏𝑡!,! +

𝛽!𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡!,!  +  𝛽!𝑊𝑜𝑚𝑒𝑛𝑂𝑤𝑛𝑒𝑑!,! +   𝛽!𝑋! +   +  𝛽!𝑊!,! +   𝛽!𝑌𝑒𝑎𝑟! +   𝑢!,!  

 
Where H0:   

 External Debt = 0 
 External Investment = 0 

  Internal Debt = 0 
 Internal Investment = 0 

Women Owned = 0 
 
 
Dataset 
The Kauffman Firm Survey (KFS) is the largest available longitudinal study of new businesses 

in the U.S., conducted every year from 2005 to 2012. The survey contains detailed information 

on firm and owner characteristics of nearly 5,000 businesses from 2004 through 2011, resulting 

in eight years of panel data. The longitudinal nature of the KFS data provides opportunities for 

studying individual-level change over time as well as identifying the underlying dynamics of 

change. The KFS is a stratified sample based on industrial technology level (High-Tech, 
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Medium-Tech, and Non-Tech) and gender, which oversamples businesses in high- and medium-

tech industries. 755 of the sampled firms are 50% female-owned, and 1,129 are majority female-

owned. For the 2004 to 2011 period, the KFS database contains detailed information on firm and 

owners' characteristics in the following areas: 

• Business Characteristics 

• Strategy and Innovation 

• Business Organization & Human Resource Benefits 

• Business Finances 

• Work Behaviors & Demographics of Owners 

 
 
Variables of Interest 
For this research, variables measuring the following indicators will be of particular interest: 

Firm Characteristics, including: 

w Number of Employees 

w Number of Owners 

w Legal Status 

w Years in Business 

  
Owner characteristics, including: 

w Gender  w Education  

w Experience  w Age 

   
Dummies that measure receipt or use of:  

w Business Bank Loans w Loans from Other Businesses     

w Business Credit Cards w Business Credit Lines    

w Federal Loan Guarantees w Government Loans  

w Government Investment  w Investment from Other Companies  

w Angel Investment   w Venture Capital Investment 

w Spousal Investment  w Parental Investment 

w Owner Equity Investment w Other Investments   
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w Personal Bank Loans w Personal Credit Cards  

w Personal Family Loans w Personal Individual Loans 

w Other Personal Loans w New Loan Applications 

w Personal Withdrawals for the Business 

  
 Accounting measures, including: 

w Total Profit   w Total Loss    

w Total Equity   w Total Assets 

w Total Revenue  w Total Expenses 

w Total Debt    

 
 
Descriptive Statistics   
Table 1 provides descriptive statistics by gender for firms included in the KFS. Consistent with 

the literature, though owners parallel in age (both men and women, on average, were 45 years 

old at the start of the survey), MBOs had more overall work experience, and their firms were, on 

average, older than WOFs. This table also shows that WOFs were far less likely to be employing 

firms: in 2004, only 34.4% of WOFs had employees, as compared with 42.9% of MOFs. 

Moreover, of employing firms, WOFs hired an average of 1.01 employees, whereas MOFs hired 

1.85 employees. As shown in Graphs 1A through 1D, below, though both men- and women-

owned firms increased employment between 2004 and 2008, this gender differential in job 

creation persists into 2008. At that time, 44.1% of WOFs were employing, as opposed to 57.7% 

of MOFs; again, WOFs hired fewer employees, on average providing 1.7 jobs versus 3.6 jobs by 

MOFs. This increase translates to a 68.3% increase in WOF job creation between 2004 and 2008, 

as compared to a 94.6% increase by MOFs. 
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 Graph 1A: Job Creation, Women-Owned Firms, 2004      Graph 1B: Job Creation, Women-Owned Firms, 2008 

      

 Graph 1C: Job Creation, Men-Owned Firms, 2004            Graph 1D: Job Creation, Men-Owned Firms, 2008 

      

 
 
Table 1 also reveals strong differences across gender in terms of legal classification: at the 

beginning of the survey, over half of WOFs were classified as sole proprietorships, as opposed to 

only 28.4% of MOFs. This discrepancy again persists through 2008, at which point MBOs were 

half as likely as WBOs to classify as sole proprietorships. In 2008, 70.6% of MOFs were 

organized as either corporations or limited liability entities, compared with 44.6% of WOFs.xi  
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Table 1: Owner & Firm Characteristics (2004-2008) 

 
Women-Owned Firms Men-Owned Firms 

Owner Demographics (2004)   
Age 45.45 45.42 
Work Experience  9.84 13.45 
Education 

  High School Graduate or Less 10.08% 12.96% 
Some College 31.22% 27.04% 
College Degree 30.42% 33.36% 
Graduate School or Degree 28.28% 26.63% 

   
Firm Characteristics (2004-2008) 

  Years in Business 3.57 4.27 
Number of Owners  1.3 2.14 
 

   2004 2008 2004 2008 
Employing Firm 34.37% 44.1% 42.89% 57.68% 

1 Employee 15.53% 15.47% 14% 14.49% 
2-5 Employees 15.23% 21.48% 19.9% 25.09% 
6-10 Employees 1.9% 4.44% 4.93% 8.57% 
More than 10 Employees 1.8% 2.71% 4.06% 9.53% 
     

Legal Status     
Sole Proprietorship 51.46% 51.36% 28.38% 25.75% 
LLC 22.56% 24.81% 33.97% 35.47% 
Corporation 21.29% 19.76% 32.34% 35.13% 
Partnership 4.3% 3.49% 5.13% 3.56% 

Source: Kauffman Firm Survey Microdata. Sample includes only surviving firms over the 2004-2008  
period, and firms that have been verified as going out of business over the same period.  
Sample size: 4,921 firms in 2004 and 2,597 firms in 2008. 

 
 
Table 2 provides a view into the financing sources used by firms included in the KFS, by gender. 

Though both men- and women-owned firms pursued some variety of external financing, MOFs 

were more likely to use every form of external debt and investment (except government 

investing, where firms parallel at 1%). MBOs were also more likely to use all types of external 

loan sources: on average, 7% of MOFs received business bank loans, versus 4% of WOFs, and 

14% of MBOs received personal bank loans for their business, versus 10% of WBOs. 
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Additionally, while 14% of MOFs made new loan applications between 2004 and 2008, only 9% 

of WOFs pursued new financing during these years.  

 
Though WBOs are outstripped by MBOs in use of external financing, they far surpass MBOs in 

their dependence on internal capital. WBOs were more likely than MBOs to receive both loans 

and investments from family members; in fact, WBOs appear to rely on family financing more 

than any other source of formal debt or investment. Importantly, credit cards are the primary 

source of firm financing across genders, but while MOFs used more business credit than did 

WOFs, female entrepreneurs were more likely than their male counterparts to use their personal 

credit for business use.  

 
 

Table 2: Firm Financing Sources (2004-2008) 

 
Women-Owned Firms Men-Owned Firms 

External Debt   

Business Bank Loan .04 
(0.19) 

.07 
(.26) 

Business Non-Bank Loan .01 
(.09) 

.02 
(.13) 

Government Loan .00 
(.05) 

.01 
(.08) 

Business Credit Line .07 
(0.25) 

0.15  
(0.35) 

Business Credit Card Use 0.35      
(0.48)  

0.40      
(0.49) 

New Loan Application .09     
(0.28) 

.14 
(.345) 

   
External Investment   

Angel Investment 0.02  
(0.13)  

0.04    
(0.19) 

Venture Investment 0.00      
(0.07)  

0.01   
(0.10)  

Government Investment 0.01      
(0.08)  

0.01      
(0.08) 

Other Company Investment 0.01      
(0.09) 

0.02 
(0.14) 
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 Women-Owned Firms Men-Owned Firms 
Internal Debt   

Personal Bank Loan 0.10      
(0.31)  

0.14      
(0.35) 

Personal Non-Bank Loan 0.01      
(0.09)  

0.02      
(0.12) 

Family Loan 0.08      
(0.27)  

0.07      
(0.25) 

Personal Credit Card Use for Business 0.42      
(0.49)  

0.39      
(0.49) 

 
Internal Investment   

Spouse Investment 0.03      
(0.17)  

0.01      
(0.12) 

Parental Investment 0.04 
(0.19) 

0.03 
(0.18) 

   
Source: Kauffman Firm Survey Microdata. Sample includes only surviving firms over the 2004-2008 
period, and firms that have been verified as going out of business over the same period.  
Sample size: 4,921 firms in 2004 and 2,597 firms in 2008. 
 

 

Table 3 provides descriptive statistics for firm outcomes by gender. Firm capital structure 

variables are categorized into the following bands:  

$USD Categories Expenses 
& Debt 

Revenue, Assets 
& Equity 

Net Profit  
or Lossxii 

<-$1,000,001 -9 ü  ü 
-$100,001 to -$1,000,000 -8 ü  ü 
-$25,001 to -$100,000 -7 ü  ü 
-$10,001 to -$25,000 -6 ü  ü 
-$5,001 to -$10,000 -5 ü  ü 
-$3,001 to -$5,000 -4 ü  ü 
-$1,001 to -$3,000 -3 ü  ü 
-$501 to -$1,000 -2 ü  ü 
-$1 to -$500 -1 ü  ü 
$0 0 ü ü ü 
$1 to $500 1  ü ü 
$501 to $1,000 2  ü ü 
$1,001 to $3,000 3  ü ü 
$3,001 to $5,000 4  ü ü 
$5,001 to $10,000 5  ü ü 
$10,001 to $25,000 6  ü ü 
$25,001 to $100,000 7  ü ü 
$100,001 to $1,000,000 8  ü ü 
$1,000,001+ 9  ü ü 
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Graph 2: Mean Net Profit or Loss, by Owner Gender (2004-2008) 

 

 
Table 3 confirms the findings of the established literature, revealing that MOFs outperform 

WOFs in every measure examined both in 2004 and 2008. On average, MOFs brought in more 

revenue and held more assets than WOFs, across years. MOFs also took on more debt and had 

greater expenses than did WOFs, but male and female entrepreneurs appear to have taken on 

similar amounts of debt, personally (averaging between $500 and $1,000 per annum). As 

demonstrated in Graph 3, above, MOFs averaged higher levels of net loss in both 2004 and 2008, 

but also amassed higher average levels of net profit in these years, resulting in lower overall 

levels of loss than WOFs in 2004 and higher levels of overall profit than WOFs in 2008. Finally, 

Table 3 demonstrates that WOFs were less likely to persist throughout these years than were 

MOFs.  
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Table 3: Firm Capital Structure (2004-2008) 

 
Women-Owned Firms Men-Owned Firms 

 2004 2008 2004 2008 

Total Business Revenue 3.37      
(3.07) 

4.88     
(3.16) 

4.08     
(3.41) 

5.85     
(3.20) 

Total Business Expenses 4.67      
(2.37) 

5.33     
(2.56) 

5.42     
(2.46) 

6.42     
(2.35) 

Total Business Assets 4.52      
(2.61) 

5.27     
(2.51) 

5.43     
(2.68) 

6.21     
(2.45) 

Total Business Equity 3.79      
(2.56) 

1.37     
(2.26) 

4.38     
(2.83) 

1.64     
(2.67) 

Total Owner Equity 3.70     
 (2.51) 

1.36     
(2.24) 

4.28     
(2.76) 

1.49     
(2.54) 

Total Business Debt  2.69      
(2.95) 

2.44     
(2.92) 

3.07     
(3.19) 

3.12     
(3.27) 

Total Owner Debt 2.31      
(2.79) 

2.00     
(2.69) 

2.36     
(2.93) 

2.34     
(2.93) 

Total Annual Profit 3.65      
(2.58)        

4.73     
(2.36)        

4.24     
(2.74)        

5.53     
(2.34) 

Total Annual Loss -4.13      
(2.05) 

-4.27     
(2.05)        

-4.77     
(2.16)        

-5.05     
(2.15) 

Net Profit or Loss -1.03     
(4.44) 

0.99     
(4.97) 

-0.55     
(5.12) 

1.43     
(5.63) 

N 1024 517 3897 2078 
Survival Rate  50.49%_      53.32%_      

Source: Kauffman Firm Survey Microdata. Sample includes only surviving firms over the 2004-2008  
period, and firms that have been verified as going out of business over the same period.  
Sample size: 4,921 firms in 2004 and 2,597 firms in 2008. 

 
 
 
Model Specification 
This thesis uses a fixed effects model to estimate the relationship between various financing 

inputs and firm performance, across gender. An appropriate model for this function will 

approximate the following: 

𝑌!,! =   𝛼 +   𝛽!𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝐷𝑒𝑏𝑡!,! + 𝛽!𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡!,!

+   𝛽!𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙𝐷𝑒𝑏𝑡!,!  +    𝛽!𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡!,!    

+  𝛽!𝑊𝑜𝑚𝑒𝑛𝑂𝑤𝑛𝑒𝑑!,! +   𝛽!𝑋! +   𝛽!𝑊!,! +   𝛽!𝑌𝑒𝑎𝑟! + 𝑢!,! 

for each firm (i) over every year (t) between 2004 and 2008. 

1. Where Yi,t represents the main outcome variables:  

• Net Profit (Categorical, USD)        �  Net Loss (Categorical, USD)         
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2. Where ExternalDebti,t
xiii

 is a vector of external debt financing sources coded as dummy 

variables measuring use of the following: 

• Business bank loans �   Business non-bank loans  

• Business credit lines �   Government loans 

 
3. Where ExternalInvestmenti,t is a vector of external investment financing sources coded as 

dummy variables measuring use of the following: 

• Angel investments    �   Venture capital investments  

• Government investments   �   Other company investments   

 
4. Where InternalDebti,t is a vector of internal credit and debt financing sources coded as 

dummy variables measuring use of the following: 

• Personal bank loans for the business    

• Personal non-bank loans for the business        

• Personal credit lines for the business 

• Familial loans for the business 

 
5. Where InternalInvestmenti,t is a vector of internal investment financing sources coded as 

dummy variables measuring use of the following:  

• Spousal investment in the business        

• Other familial investment in the business  

• Proportion of principal owner’s personal monetary investment in the business 

 
6. Where WomenOwnedi,t

xiv represents a gender ratio of firm ownership of individual firms 

at any given year, or a dummy variable indicating majority female ownership.  

 
7. Where YearFE represents year fixed effects, to capture unobserved time variant factors 

that are constant across all firms. 
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8. Where Xi is a vector of time-invariant firm and owner characteristics such as: education 

level, race, census region and business location that are parsed out through time 

demeaning. 

 
9. Where Wi,t is a vector of time-variant firm and owner characteristics such as age, 

experience, and legal status. 

RESULTS 
 
Table 4 provides four fixed effects regression models of firm outcomes that examine the 

relationships between firms’ various capital structures and annual net profit or loss.  

 
Stratifying firms by gender ownership exposes widely varying relationships between different 

financing sources and firm returns, across owner gender. Models 2 and 3 in table 4 demonstrate 

that for MBOs, access to a business credit line and use of a business credit card show positive 

and significant relationships with firms’ annual profit, use of each corresponding to 

approximately a half profit-category gain; for WBOs, these relationships are statistically 

insignificant at any conventional level, despite being utilized by at least 35% of WOFs.  

 
Total business debt demonstrates a negative relationship with economic returns of MOFs (a one-

category increase in debt corresponds with a .121 profit-category drop) but a positive 

relationship with those of WOFs, for which a one-category increase in debt corresponds with a 

.233 profit-category gain. Interestingly, only the outcomes of WOFs demonstrate a statistically 

significant relationship with owner debt: for WOFs, every categorical increase of debt held by 

the owner results in a drop in profits that counters any positive relationship with pure business 
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debt; this reversion is not demonstrated for MOFs, for which owner debt shows no statistical 

relationship. 

 
External investments have mixed associations with firm earnings: angel investments appear to 

have a strongly negative relationship with MOFs’ returns (use corresponds to a 1.23 profit-

category drop) while venture investment corresponds to a 1.19 profit-category increase; again, 

WOFs’ profits demonstrate no relationship with these financing sources. This lack of 

significance may derive from lacking a sample that is sufficiently large to detect such 

relationships: only 6 women-owned firms receive venture capital and 28 receive angel 

investment over the 4-year sample. 

 
The stratified models also demonstrate correlations that parallel in direction, but vary widely in 

magnitude. Of particular interest, here, is use of internal debt financing: use of a personal credit 

card for business purposes demonstrates a negative relationship with firm earnings, regardless of 

owner gender, but the effect is 2.5 times greater for WOFs than for MOFs (.715 and .278 profit-

category drops, respectively). Similarly, the use of loans from family members demonstrates a 

strongly negative relationship with all firm earnings, but the effect is nearly 3 times as severe for 

women- as for men-owned firms (use corresponds to a 1.5 profit-category drop for female 

entrepreneurs and a .5 profit-category drop for males). The use of personal bank loans for 

business use demonstrates a strongly negative relationship with MOF returns, with use 

corresponding to approximately a .5 profit-category loss; for WOFs, this relationship is 

statistically insignificant in the saturated model, but does appear strongly negative in the 

unsaturated model 3 in table 5, which reveals a 1.2 profit-category loss corresponding with 

WBOs’ personal loan use. 
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Prior to stratification, model 1 in table 4 shows that transitioning from a fully male-owned to 

fully female-owned firm is associated with a 1.45 profit-category gain, holding all else constant. 

This result is consistent with less stratified models in tables 5 and 6 in which profit is modeled 

solely on either debt or investment sources; in these models, transition to full female ownership 

translates to a 1.1 and 1.6 profit-category gain, respectively.  

 
Adding gender interactions to a more saturated model (model 4 in table 4) reverses these 

findings: model 4 reveals that upon controlling for year fixed effects and the interactive effects 

of owner gender with key covariates, increasing the ratio of female ownership has a strongly 

negative and highly significant relationship with firm profits. Holding all else constant, moving 

from a fully men-owned firm to a fully women-owned firm is correlated with a 6.899 category 

drop in predicted profits. 

 
Model 4 in table 4 demonstrates reversals in several trends detailed in the stratified models. In 

this saturated model, the interactions between female ownership and both personal credit card 

use and family loans demonstrate no statistically significant relationship with firm profits; 

further, including interaction terms and year fixed effects eliminates any statistical relationship 

between profits and credit card use and significantly diminishes the measured relationship with 

family loans. Interestingly, the insignificance of the gender-interacted personal debt variables 

appears to derive from the introduction of year fixed effects: without year effects, WBOs’ use of 

personal credit for business purposes corresponds with a .619 profit-category drop, and the 

family loan and WBO use of family loans variables demonstrate join significance.xv  
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As in the stratified models, model 4 demonstrates that overall business debt has a more positive 

relationship with the outcomes of WOFs than with those of MOFs. Whereas each additional 

category of debt is associated with a .134 category drop in MBOs’ returns, that drop is 

compensated for by female ownership: each additional category of debt is associated with a .074 

category increase in the returns of female entrepreneurs. 

 
Of additional interest is the relationship between female ownership and firm classification: 

holding all else constant, a WOF’s transition from sole proprietorship to another legal 

classification is correlated with a 3.6 category increase in predicted annual profits. This finding is 

replicated in models 2 and 3, in which classification as a sole proprietorship translates to over a 3 

profit-category loss for MOFs, but a 3.68 profit-category gain for WOFs.xvi  
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Table 4: Regression Results, Fixed Effects Stratified and Interacted Models 
Net Profit or Loss (Model 1) (Model 2) (Model 3) (Model 4) 
 All Firms Men-Owned  

Firms 
Women-Owned 

Firms 
All Firms  

with Interactions VARIABLES 

Business Bank Loan -0.344 -0.351 -0.0288 -0.287 
(0.267) (0.286) (0.787) (0.264) 

Business Non-Bank Loan 0.367 0.526 0.0247 0.449 
(0.468) (0.503) (1.334) (0.457) 

Government Loan 0.208 0.170 0.438 0.288 
(0.759) (0.807) (1.991) (0.760) 

Business Credit Line 0.427** 0.558*** -0.563 0.361* 
(0.201) (0.215) (0.600) (0.199) 

Business Credit Card 0.363*** 0.437*** 0.0323 0.222* 
(0.132) (0.143) (0.344) (0.129) 

Angel Investment -1.173*** -1.252*** -0.200 -1.140*** 
(0.366) (0.386) (1.226) (0.360) 

Government Investment -0.930 -0.287 -2.915 -0.863 
(0.801) (0.874) (1.847) (0.773) 

Venture Investment 0.630 1.165* -4.706 0.683 
(0.745) (0.690) (3.747) (0.737) 

Familial Investment -0.244 -0.371 0.383 -0.157 
(0.285) (0.324) (0.571) (0.280) 

Personal Bank Loan -0.480** -0.520** -0.126 -0.374* 
(0.212) (0.232) (0.555) (0.211) 

Personal Non-Bank Loan -0.177 -0.221 0.0243 -0.0287 
(0.502) (0.555) (0.833) (0.506) 

Personal Credit Card Use 
for Business 

-0.310** -0.274* -0.714* 0.00274 
(0.137) (0.148) (0.368) (0.167) 

Family Loan -0.661** -0.565* -1.500** -0.821** 
(0.286) (0.325) (0.623) (0.350) 

Non-Sole Proprietorship 0.202 -3.096*** 3.680* -2.453* 
(2.463) (0.755) (2.206) (1.375) 

Total Owner Debt -0.0560 -0.0334 -0.262** -0.0422 
(0.0419) (0.0451) (0.114) (0.0468) 

Total Debt -0.0923** -0.128*** 0.245** -0.134*** 
(0.0371) (0.0394) (0.103) (0.0408) 

Female Owner Ratio 1.445**   -6.899*** 
(0.561)   (2.422) 

Female Owner * Personal 
Credit Card Use for Bus. 

   -0.511 
   (0.362) 

Female Owner * 
Family Loan 

   0.724 
   (0.680) 

Female Owner * 
Non-Sole Proprietorship 

   7.902*** 
   (2.363) 

Female Owner * 
Total Owner Debt 

   -0.137 
   (0.101) 

Female Owner * 
Total Debt 

   0.208** 
   (0.0934) 

Work Experience 0.405*** 0.381*** 0.486*** 0.412*** 
 (0.0403) (0.0443) (0.0983) (0.0420) 
Constant -5.464** -1.552 -8.930*** -3.538** 
 (2.527) (0.984) (2.375) (1.513) 
Year Fixed Effects    ✓ 
Observations 11,482 9,841 1,641 11,482 
R-squared 0.041 0.038 0.070 0.067 
Number of Firms 3,373 2,919 565 3,373 
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CHALLENGESxvii 
 
The public data available through the Kaufmann Foundation is neither sufficiently detailed nor 

specific for rigorous exploration of causal attribution. In terms of producer characteristics, the 

data provides high levels of detail on basic demographics, experience and the work behavior of 

up to ten owners per firm, but provides no view into contextual factors that may contribute to 

variation in productivity across firms, such as familial obligations, being a parent, marital status 

and parents’ education. The omission of such influential factors of production will most likely 

bias my estimates. Further, though the KFS provides information for multiple owners, it does not 

specify primary ownership, where applicable. For this research, women-owned firms have been 

defined as those firms with over 50% female ownership. Though this requires that firms evenly 

divided by owner gender will be considered men-owned, this delineation is aligned with the 

established literature. Regardless, this imperfect classification limits the scope of these findings; 

further research is merited to better explore the relationships of split-gender firms. 

 
Other data complications include the fact that, due to either market exit or measurement error, 

many firms die out prior to the final year of the survey. Only 517 (50.49%) of the 1,884 firms 

with more than 50% female ownership persist, or were able to be reached by survey 

enumerators, for all 4 years. More challengingly, 28.2% of firms demonstrate complicated 

patterns of persistence, with at least one gap year between periods of operation. 254 (13.5%) of 

these firms died out after 1 year, and another 10.4% left the market after their second year of 

operation. High attrition rates may not be even or random across genders, and may bias my 

findings. 
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Importantly, the KFS data provides only dummy variables for most economic factors of interest. 

Total annual sales, debt, revenue, equity, profit and loss are available in categorical terms, but 

exact figures are unavailable at the firm level in the Kaufmann Foundation’s public dataset. 

Additionally, these variables are not categorized in even bands, which muddies linear 

interpretation. Insufficient detail necessarily limits my capacity to find the true magnitude of the 

relationships between variables of interest, and prevents the implementation of more complex 

modeling of the data. 

 
DISCUSSION 
 
The established literature demonstrates that female entrepreneurs are more likely to depend on 

internal capital than on external financing sources both at start-up and throughout the lifespan of 

their businesses. The relationships explored in this thesis lead us to believe that not only do 

female entrepreneurs utilize more personal debt and credit, they also suffer more from their 

financing choices than do their male counterparts. On average, 42% of the sample’s female 

entrepreneurs utilized personal credit cards to finance their business activities and expansion, 

while only 7% made use of business credit cards. Models 1 through 3 in table 4 demonstrate that 

such use of personal credit cards is universally related to lower economic returns, but the 

relationship is nearly three times as severe for WOFs as it is for MOFs. The positive relationship 

between business credit and MOFs’ economic returns is not surprising, but the fact that WOFs 

do not see such a relationship merits exploration: why, when female entrepreneurs do seek 

business credit, are they not seeing the positive returns that are male entrepreneurs? 

 
We see similarly negative returns with female entrepreneurs’ primary loan choices: while only 

4% of female entrepreneurs utilized business bank loans, 10% utilized personal bank loans and 
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8% drew upon family loans to finance business operations. While WOFs might not demonstrate 

the same negative relationships with business bank loans as do MOFs, female entrepreneurs’ use 

of family loans again has a disproportionately negative relationship – nearly thrice that of MOFs 

– with their firms’ economic returns. Again, it appears that the financing sources female 

entrepreneurs principally utilize demonstrate particularly negative relationships with their firms’ 

outcomes.  

 
Looking at overall and owner-specific debt adds another dimension to policymakers’ analysis: 

though higher levels of debt are associated with negative returns for men-owned firms, this 

relationship is reversed for women-owned firms, across models. Contrary to the results for 

MOFs, it appears that higher levels of debt are, in fact, positively associated with WOFs’ profits. 

Where female entrepreneurs appear to suffer is in taking on personal, rather than business, debt: 

total owner debt shows no relationship with the profits of MOFs, but fully counteracts the 

positive relationship of total debt seen by WOFs in the stratified models. In accordance with 

these findings, it may not be debt in and of itself that holds a negative relationship with female 

owners’ economic returns, but the proportion of that debt that is personally held by the owner, 

herself.  

 
The findings on various debt sources parallel meaningfully with both the direction and 

magnitude of the relationship between women-owned firms’ legal classification and economic 

returns. The classification of a women-owned firm as a sole proprietorship appears to have a 

disproportionately negative relationship with firm returns, as compared with their men-owned 

counterparts. This relationship is of particular importance given the vast propensity of female 

entrepreneurs to organize as sole proprietorships. Though causal attribution cannot be assigned 



CAPITAL STRUCTURE & PERFORMANCE AMONG WOMEN-OWNED FIRMS 
	  

	   	  26	  

from these findings, there is strong evidence in this data and the established literature that 

suggests female entrepreneurs may strongly benefit from registering their firms under better-

protected legal formations. It is the role of both policymakers and public entities such as the SBA 

to provide female entrepreneurs the required guidance to self-establish as LLCs or corporations, 

as well as the resources to support them as they face the different tax and reporting requirements 

of these alternative classifications.  

 
Clearly, these findings suffer from endogeneity: the relationship between internal debt and 

diminished economic returns may derive from the owner’s use of these sources, but use of these 

sources in place of formal debt may equally derive from the owner’s inability to attain external 

debt because of her established or predicted unprofitability; similarly, more protected legal 

formations are likely tied to greater opportunities for external financing and thus may indirectly 

increase economic returns, but more profitable and finance-worthy firms may also be more likely 

to self-classify under a better protected legal umbrella, at the start.  

 
These relationships merit further exploration, but should nonetheless inform policy to promote 

WOFs’ alternative structuring, and support WBOs’ pursuit of formal financing, particularly as a 

substitute to internal capital. As female entrepreneurs are encouraged to take on additional 

financing and build credit through Federal programs such as the WOSB Federal Contract 

Program, the SBA’s 7(a) and LINC loan programs and state-specific grant and loan programs 

offered by Women’s Business Development Centers, it is important that they be presented with – 

and encouraged to take – opportunities to take on business debt in place of traditional modes of 

financing that effectuate direct personal liability. Currently, sole proprietorship is the default 

classification for fledgling entrepreneurs: upon declaration to the IRS, any individual’s business 
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activities automatically constitute a sole proprietorship. This research supports reconsideration of 

this current opt-out system, in which entrepreneurs are sole proprietors by default.  

 
Additionally, this research adds to evidence that WBOs underutilize formal investments. Self-

perception may become reality as the WBO’s vision of herself and her venture as not credit-able 

or credit-worthy translates into reduced availability of financial resources for firm growth and 

survival. Information campaigns and targeted education interventions that help female 

entrepreneurs better understand their own viability, and emphasize the ways through which 

external financing reduces risk and enhances potential return may guide WBOs toward more 

productive and better protected capital structures.  

 
 
CONCLUSION 
 
Prior research has demonstrated wide and persistent gender gaps in firm inputs and productivity 

measures: WOFs maintain a lower market share and utilize less overall capital both at start-up 

and in injections over their lifespan. Further, they consistently underperform in every 

productivity measure, including sales, profit, revenue, job creation and persistence. This thesis 

supports the established literature, finding that WBOs are relatively undercapitalized, and more 

likely to utilize personal financing sources in place of formal business capital. The results of this 

thesis build upon these earlier findings by using a longitudinal survey to explore the relationship 

between various financial inputs and firm performance, particularly and explicitly among 

women-owned firms. 

 
Multivariate results reveal significant differences in the relationships between various financing 

sources and firm outcomes, across genders. Female entrepreneurs’ access to credit and financing 
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has long been documented as a potential driver of the gender productivity gap across firms, but 

the relationships explored in this thesis should lead us to question whether the problem is not 

simply access to finance, but use of particular kinds and sources of financing that drive this 

wedge. Female entrepreneurs not only rely on internal financing sources over external debt and 

investment – as demonstrated both here and in the established literature – but also appear to 

suffer more from their primary financing choices than do male business owners. Further, this 

research adds to the evidence that WBOs’ propensity to organize as sole proprietorships not only 

excessively exposes female entrepreneurs to all business liabilities, but also may render them less 

competitive for external financing and less likely to foster job creation. 

 
Promoting female entrepreneurship is a well-meaning but diluted aim: real economic 

development hinges on businesswomen having the tools and information to meaningfully 

contribute to the economy. The impact of female entrepreneurship should be judged not on pre-

post specifications of market entry, but on market impact, as measured through job creation and 

economic returns. Taking these results as a starting point, future research should rigorously 

explore the effect of personal debt holdings and firm classification on firm outcomes. More 

detailed data will allow researchers to analyze the range of impact diverse forms of financing 

have on firm performance, and to explore the variation within these relationships, across gender. 

Deeper exploration of the impact of resources for WBOs in particular will contribute to better-

informed policy directives in hopes of narrowing the gender productivity gap. 
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ENDNOTES 
 
i In the entrepreneurship literature, women-owned firms are primarily defined as those firms with more 
than 50% female ownership. Clearly, this is an imperfect distinction, as it assumes firms with exactly 
50% female ownership exhibit behaviors and performance metrics similar to those of majority men-
owned firms. Further, this definition perpetuates a binary conception of gender. These issues merit 
exploration and should be incorporated in future study of survey design. 
ii Census figures refer to nonfarm firms. 
iii  These 7.6m jobs provided by women-owned firms do not include self-employment via sole 
proprietorship. As I will describe, a very small minority of WOFs (less than 1 in 8) are employer firms. 
iv Federal programs and policies include: the WOSB Federal Contract Program, SBA 7(a) loans and 
programs offered by Women’s Business Development Centers (WBDCs). Most states offer targeted 
benefits to women entrepreneurs through state-run WBCDs. 
v As per SBO, Employer businesses are firms with paid employees, including workers on the payroll and 
excluding sole proprietors and partners. Non-employer businesses are firms without paid employees, 
including sole proprietors and partners of unincorporated businesses that do not have any other employees 
on payroll. 
vi This statistic has actually dropped since 1999, when around 15% of women-owned businesses had 
employees other than the primary owner, 
vii See Graphs 3A through 5B for further details, as well as relative comparability with men-owned firms. 
viii See Charts 1 and 2 for further detail. 
ix From Robb and Wolken:  

“In the multivariate analysis we generally found that credit use by female- and male- owned 
businesses differed primarily due to characteristics other than the sex of the owners, credit card 
borrowing being the exception. We also found evidence that credit card and trade credit 
borrowing were generally associated with less creditworthy firms and owners, which is consistent 
with the view that credit card and trade credit are more expensive and hence imperfect substitutes 
for loans.” 

x Exact categorization of financing sources is further clarified within the descriptive statistics section. 
xi See Graphs 6A through 6D. 
xii The Net Profit or Loss variable is constructed to measure net firm profit against net firm loss to give an 
estimate of firms’ annual net returns. 
xiii Variables β1 through β4 are evaluated both in aggregate and in their component parts. Though the KFS 
data separates use of different financing sources for each of up to nine owners, I have created combined 
variables to account for any owner’s use of a particular funding source. 
xiv The ratio variable uses the percentage of female ownership in each firm in each year. The dummy 
variable defines “female owned” firms as those with more than 50% female ownership. Under the dummy 
model, β4 is removed from the above model and separate regressions are run for female-owned and male-
owned firms. 
xv These models are not shown, but are available upon request. Further exploration will be pursued in 
order to address year dummies being dropped from the analysis in the presented models. 
xvi This relationship between firm classification and the economic returns of MOFs is unexpected and 
merits separate review. 
xvii  This section details data limitations of the Kaufmann Firm Survey. For an exploration of the 
methodological limitations of the study, please see the appendix. 
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APPENDIX:  Tables and Graphs 
 

Table 5: Regression Results, OLS using only Debt Variables 
Net Profit or Loss Model 1 Model 2 Model 3 
 All Firms Men-Owned Firms Women-Owned Firms 
LOAN SOURCES 

Business Bank Loan -0.422* 
(0.227) 

-0.476* 
(0.249) 

-0.0287 
(0.539) 

Business Non-Bank Loan 0.109 
(0.389) 

0.223 
(0.421) 

0.0245 
(1.056) 

Government Loan -0.0845 
(0.627) 

-0.160 
(0.668) 

-0.0593 
(1.998) 

Personal Bank Loan -1.196*** 
(0.157) 

-1.212*** 
(0.174) 

-1.027*** 
(0.372) 

Personal Non-Bank Loan -0.525 
(0.380) 

-0.626 
(0.430) 

0.181 
(0.695) 

Family Loan -1.101*** 
(0.199) 

-1.057*** 
(0.236) 

-1.315*** 
(0.370) 

Female Owner Ratio 1.077** 
(0.504) 

  

Constant 0.871*** 
(0.142) 

1.282*** 
(0.0335) 

0.711*** 
(0.0525) 

    
Observations 17,004 13,586 3,418 
R-squared 0.012 0.011 0.011 
Number of Firms 4,831 3,900 1,072 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

  
 

Table 6: Regression Results, OLS using only Investment Variables 
Net Profit or Loss Model 1 Model 2 Model 3 
 All Firms Men-Owned  

Firms 
Women-Owned Firms 

INVESTORS 

Angel Investment -1.474*** 
(0.380) 

-1.541*** 
(0.401) 

-0.606 
(1.198) 

Other Company 
Investment 

-0.519 
(0.459) 

-0.623 
(0.477) 

1.208 
(1.900) 

Government Investment -1.264 
(0.796) 

-0.603 
(0.867) 

-3.643* 
(1.927) 

Venture Investment 0.356 
(0.729) 

0.900 
(0.654) 

-5.455 
(3.577) 

Family Investment -0.637** 
(0.281) 

-0.675** 
(0.319) 

-0.184 
(0.576) 

Female Owner Ratio 1.621*** 
(0.575) 

  

Constant 0.458*** 
(0.0195) 

0.936*** 
(0.0213) 

0.431*** 
(0.0467) 

    
Observations 11,603 9,944 1,659 
R-squared 0.004 0.005 0.013 
Number of Firms 3,383 2,929 565 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 7: Regression Results, OLS using only Credit Variables 
Net Profit or Loss Model 1 Model 2 Model 3 
 All Firms Men-Owned  

Firms 
Women-Owned Firms 

CREDIT SOURCES 

Business Credit Line 0.457*** 
(0.124) 

0.540*** 
(0.186) 

-0.0166 
(0.440) 

Business Credit Card 0.512*** 
(0.0843) 

0.429*** 
(0.117) 

0.148 
(0.217) 

Personal Credit Card Use 
for Business 

-0.871*** 
(0.0826) 

-0.700*** 
(0.114) 

-0.928*** 
(0.199) 

Female Owner Ratio -0.361** 
(0.141) 

  

Constant 0.886*** 
(0.0845) 

1.016*** 
(0.0692) 

0.841*** 
(0.117) 

    
Observations 17,098 13,661 3,437 
R-squared 0.007 0.007 0.010 
Number of Firms 4,833 3,902 1,072 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CAPITAL STRUCTURE & PERFORMANCE AMONG WOMEN-OWNED FIRMS 
	  

	   	  32	  

 
Graph 3A: Number of Firms by Gender, 2007 

All U.S. Firms Classifiable by Gender  
Total: 26,304,525 

 
 
 
 

Graph 3B: Receipts by Gender, 2007 
All U.S. Firms Classifiable by Gender 

Total ($ Billion): 10,980 
 

 
Data from: U.S. Census Bureau, 2007 SBO 

 
 
 
 

All U.S. Firms Classifiable by Gender, Ethnicity, Race, and Veteran Status
Number of Firms by Gender: 2007

Total: 26,304,525

Source: U.S. Census Bureau, 2007 Survey of Business Owners - Released December 7, 2010

Female-owned
29.6%

Male-owned
52.9%

Equally male-/female-owned
17.5%

All U.S. Firms Classifiable by Gender, Ethnicity, Race, and Veteran Status
Receipts by Gender: 2007

Total ($ billion): 10,980

Source: U.S. Census Bureau, 2007 Survey of Business Owners - Released December 7, 2010

Female-owned
10.8%

Male-owned
77.5%

Equally male-/female-owned
11.7%
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Graph 4A: Number of Firms by Receipts Size of Firm, 2007 
Women-Owned Firms 

Total: 7,793,364 

 
 
 
 

Graph 4B: Number of Firms by Receipts Size of Firm, 2007 
Men-Owned Firms 
Total: 7,793,364 

 
Data from: U.S. Census Bureau, 2007 SBO 

 
 
 

 

Women-Owned Firms
Number of Firms by Receipts Size of Firm: 2007

Total: 7,793,364

Source: U.S. Census Bureau, 2007 Survey of Business Owners - Released December 7, 2010

Less than $5,000
27.3%

$5,000 to $9,999
18.2%

$10,000 to $24,999
22.8%

$25,000 to $49,999
11.7%

$50,000 to $99,999
7.6%

$100,000 to $249,999
6.1%

$250,000 to $499,999
2.8%

$500,000 to $999,999
1.7%

$1,000,000 or more
1.8%

Men-Owned Firms
Number of Firms by Receipts Size of Firm: 2007

Total: 13,909,064

Source: U.S. Census Bureau, 2007 Survey of Business Owners - Released December 7, 2010

Less than $5,000
18.2%

$5,000 to $9,999
12.1%

$10,000 to $24,999
17.7%

$25,000 to $49,999
12.5%

$50,000 to $99,999
10.9%

$100,000 to $249,999
11.5%

$250,000 to $499,999
6.2%

$500,000 to $999,999
4.6%

$1,000,000 or more
6.3%



CAPITAL STRUCTURE & PERFORMANCE AMONG WOMEN-OWNED FIRMS 
	  

	   	  34	  

 
Graph 5A: Distribution of Firms by Sales/Receipts Level & Gender, 2002 

 
            

 Data from: U.S. Census Bureau, 2007 SBO 
 

 
 

Graph 5B: Distribution of Firms by Sales/Receipts Level & Gender, 2007 

 
        Data from: U.S. Census Bureau, 2007 SBO 
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    Graph 6A: Legal Classification, WOFs 2004                   Graph 6B: Legal Classification, WOFs 2008 

      
 

    Graph 6C: Legal Classification, MOFs 2004                   Graph 6D: Legal Classification, MOFs 2008 
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Chart 1: Percent of Firms by Sources of Startup and Subsequent Capital for Surviving Firms, 2004-2008 

  
  

 
 

Chart 2: Financing Sources by Gender, 2002 
 Personal/Family 

Savings 
Personal/Business 

Credit Card 
Business 

Loan From 
Bank 

Outside 
Investor 

None 
Needed 

Start or Acquire the Business 
All Firms 
Women-Owned 
Men-Owned 

 
48.2% 
56.2% 

 
9.2% 
8.3% 

 
5.8% 

12.7% 

 
1.6% 
2.7% 

 
37.2% 
26.3% 

Low-Sales Firms 
Women-Owned 
Men-Owned 

 
47.5% 
55.1% 

 
9.2% 
8.5% 

 
5.1% 

10.5% 

 
1.5% 
2.4% 

 
38.3% 
28.6% 

High-Sales Firms 
Women-Owned 
Men-Owned 

 
67.4% 
64.2% 

 
9.1% 
6.9% 

 
24.1% 
29.1% 

 
4.6% 
5.6% 

 
8.9% 
9.2% 

Finance Expansion or Capital Improvements 
All Firms 

Women-Owned 
Men-Owned 

 
23% 

25.7% 

 
11.2% 
11.1% 

 
4% 

10.7% 

 
.8% 

1.3% 

 
64.4% 
58.2% 

Low-Sales Firms 
Women-Owned 
Men-Owned 

 
23% 

26.3% 

 
11.2% 
11.3% 

 
3.2% 
8.2% 

 
.8% 

1.2% 

 
65% 

59.4% 
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Methodological Limitations 
Issues of endogeneity are necessarily at play in the relationships between financing and firm productivity. 

For instance, it is not only likely that use of external financing increases firm productivity, but that more 

productive firms will already have increased access to and use of external financing. Correspondingly, we 

are likely to see endogeneity in the relationship between internal financing and firm productivity. This 

issue of reverse causality begs the question of fitting the data via instrumental variables regression 

techniques or production functions, but the nature of this data limits modeling alternatives. With more 

precise data, the stochastic production frontier would allow one to parse out causal attribution between 

firm financing and firm optimization. For the sake of continued research in this field, a brief exploration 

of this model follows. 

 
A Brief Overview of Production Functions 
Ideally, the relationships between firm financing sources and economic outcomes should be modeled via a 

stochastic production frontier function in order to disentangle the complex relationships between fixed 

and random factors of production and firm optimization. A production function defines the relationship 

between a firm’s utilized inputs and its resulting observed outputs. In a world without error or 

inefficiency, firm i in time t would produce as much of an output, Yi,t, as allowed by a function of a set of 

inputs, zi,t, and firm characteristics, xi,t: 

Yi,t = ƒ(zi,t xi,t) 
 

Such a function rests on the assumptions that: a) all firms produce in a technically efficient manner; and 

b) all firms aim to be as productive as possible. In a typical production function, the average firm 

represents the frontier, and any inefficiency, indicated as a deviation from the frontier, is characterized 

purely as a random function of “mis- or un-measured production factors” (FAO 2003). 

 
The Stochastic Production Frontier 
The stochastic production frontier works around the simplistic microeconomic assumptions of production 

functions by allowing a firm’s productive inefficiency to be a function not just of a given set of inputs, but 
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also of each firm’s use of said inputs, or technical efficiency, as well as random external factors. Under 

this model, the production frontier is defined not by average, but “best practice” firms: those firms that 

produce the most possible outputs given any set of inputs. The production frontier therefore “indicates the 

maximum potential output for a given set of inputs along a ray from the origin point” (FAO 2003). A firm 

performing or producing below the frontier is deemed “inefficient”, and its level of relative efficiency can 

be measured via the relationship between its production and the ideal production represented by “best 

practice” frontier firms (Greene 1993). This relative (in)efficiency can be measured for a unique 

observation, as well as for a group of firms or a set of practices.  

 
Put simply, under a stochastic production frontier function, it is assumed that: 

1. firms cannot exceed this theoretical “best practice” frontier; and  

2. a firm could produce below its potential because of two elements:  

a. a degree of internal (firm- or producer-based) inefficiency (ξ) ; and  

b. random shocks or externalities (v).  

 
The stochastic production frontier function is distinct from other production functions in that firm 

inefficiency may be considered as a consequence of both endogenous and exogenous factors. More 

importantly, as this model allows for both cross- and inter-firm variation, it allows any one firm to face its 

own production frontier, which may be “randomly placed by the whole collection of stochastic elements 

which might enter the model outside the control of the firm” (Greene 2005). 

 
The relationship between key inputs and firm productivity merits a more profound exploration in order to 

expose the relationships between various forms of financing and the optimal productivity of female-

owned firms. For the next stages of research, a stochastic production frontier would be of particular 

relevance, given: 

1. a firm’s distance from self-optimization, not its distance from the average performer, is of 

particular interest; 

2. it is unreasonable to assume that all observed firms produce in a technically efficient manner; and 
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3. it is unreasonable to assume that the observations of interest (WOFs) in the data aim to be as 

productive as possible. 

 
Rigorous implementation of the stochastic production frontier function requires more detailed data than 

that which I am currently able to access. Estimating the relationship between various financing sources 

and firm production requires true quantities or detailed, meaningful categorization, not dummy and 

irregular categorical variables. Insufficient detail curtails my capacity to discern the distinct impact of 

various inputs on firm outcomes in this thesis, but the relationship between financing and firm 

optimization across gender merits further exploration in future research. 
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