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Innovation and New Business Formation 

Abstract 

 

Using patent data for U.S. publicly trading firms from 1986 to 2018, this study 

investigates the impact of innovative activities in large corporate sector on the 

emergence of entrepreneurial activities at the county level. Consistent with the 

knowledge spillover theory of entrepreneurship, the results show that large firms’ 

inventive activities exhibit a positive relationship with new business formation in the 

local manufacturing sector, and the positive effect is monotonic across startup firm 

size. Moreover, the study reveals that when inventing firms are financially 

constrained, the positive effect of their innovations on local new business formation 

becomes more pronounced, supporting the agency theory regarding the governance 

role of financial constraints in promoting efficient innovative outcomes.   
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Innovation and New Business Formation 

 

1. Introduction: 

According to resource-based theory, the success of new firms is critically 

determined by their internal resources such as assets, fundamental characteristics, 

information, and knowledge (Barney1991; Bhide 2003; Delmar and Wennberg 2010; 

Stuetzer et al. 2014). Other studies have identified regional factors such as economic 

growth, financial and social capital, external research clusters, and support services 

for their contribution to the creation of new businesses in the local area (Feldman 

2001). Recently, represented by the knowledge spillover theory on entrepreneurship 

(KSTE, Acs et al. 2009, 2013), a growing stream of studies propone that innovating 

activities lead to the advancement of local knowledge bases, which further promote 

entrepreneurial activities in the nearby area (Block, Fisch, and van Praag 2017; 

Landström et al. 2012; Landström, Åström, and Harirchi 2015; Ribeiro-Soriano and 

Huarng 2013; Schmitz et al. 2017; Fritsch and Wyrwich 2018; Aldieri et al. 2019; 

Colombelli et al. 2019).  

Given the importance of corporate innovations to local entrepreneurship, this 

study attempts to evaluate the extent to which corporate firms’ financial constraints, 

as an important determinant to business innovative activities, influence the 

establishments of new businesses in the nearby area.  

An extensive strand of finance literature has examined the role of the availability 

of financial resources to corporate innovations, albeit generated competing theories 
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and mixed empirical results. Following Schumpeter (1942), the traditional view 

believes that abundant financial capital is beneficial to creative innovations. This is 

because without financial constraints, firms can undertake risky R&D projects hence 

stimulate inventions, especially when experiencing liquidity crunch (Henderson and 

Cockburn 1996; Cohen, Levin, and Mowery 1987; Aghion, Angeletos, Banerjee, and 

Manova 2010; Brown, Martinsson, and Petersen 2012; Acharya and Xu 2017). In this 

view, financially constrained firms tend to reduce their costly investments especially 

inventive activities due to the great uncertainties in returns (Canepa and Stoneman 

2008; Hajivassiliou and Savignac 2007; Ayyagari et al. 2011; Amore et al. 2013).   

However, recent studies document that largely available financial resources do 

not necessarily lead to more and better innovation (The Economist 1990; Jensen 1993; 

Jaffe 2000; Lanjouw and Schankerman 2004). Studies based on agency theory (Jensen 

1988; Blanchard, Lopez-de-Silanes, and Shleifer 1994) propose a different role of 

financial constraints as a corporate governance mechanism in influencing firms’ 

investment behavior. They argue for a “quiet life” agency story in which firm 

management prefers a quiet life: financial managers are reluctant to take additional 

risk when facing no financial constraints and takeover threat (Bertrand and 

Mullainathan 2003; Atanassov 2013; Sapra, Subramanian, and Subramanian 2014). 

This implies that firms with abundant financial recourses have less incentive to 

explore new opportunities to innovate, while financially constrained firms tend to 

make optimal investment decisions resulting efficient innovative outcomes. Recent 
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empirical studies have documented evidence to this bright side of financial constraints 

in mitigating the “quiet life” agency problem and improving the efficiency of 

innovative activities (Almeida et al. 2013, 2019). While not directly related to 

investment decisions, recent literature in the psychological and managerial behavior 

suggests that entities can become more creative in optimizing their resources when 

facing limitations and constraints, and that abundant resource can actually be 

counterproductive and value destroying (Sonenshein 2017).  

In this study, we relate county-level new business creation data to firm-level 

measurements of innovations and financial constraints. Specifically, we adopt the 

patent data for U.S. publicly trading firms constructed by Kogan et al. (2017)1,  and 

county-level new business creation in the manufacturing sector to form a large U.S. 

sample ranging from 1986 to 2018. We first document a positive effect of the 

innovations of publicly trading firms, measured respectively by the market value and 

citation weighted counts of patent grants, on local entrepreneurship measured at the 

county level. Our findings support the KSTE (Acs et al. 2009, 2013) that innovations, 

by contributing to the evolvement of local knowledge bases, spurs new business 

formation.   

We next augment the analysis by including firms’ financial constraints to 

investigate whether and how individual firms’ financial capital availability influence 

the effect of innovation to new business formation. We find evidence that the positive 

 
1 We thank Kogan, Papanikolaou, Seru, and Stoffman (2017) for making these patent value data available at 

https://iu.app.box.com/v/patents. 

https://iu.app.box.com/v/patents
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relationship between corporate innovation and new business formation is more 

pronounced when firms are financially constrained. This finding supports the agency 

theory that argues for the bright side of financial constraints in shaping businesses’ 

behavior and leading to efficient and valuable innovative outcomes, which further 

spur the local entrepreneurial activities.     

Our paper contributes to the literature in multiple ways. In seeking the driving force 

of local entrepreneurship, the literature has identified a number of factors ranging from 

demographical characteristics, development of financial capital markets, institutional 

factors such as social capital, and availability of information and knowledge (Delmar 

and Wennberg, 2010; Stuetzer et al., 2014). Based on theories relating to the 

localization and spillover of knowledge, recent studies have argued that innovations 

may spur local business startups. In this strand of literature, previous studies mostly use 

state-level or country-level measures of innovations. This assumes that the effects of 

innovation will be uniform within a state however a state includes areas that vary widely 

in terms of economic infrastructure and development. Firms within the same state may 

have different lines of products and services to meet the needs from local business 

environment. Such heterogeneity makes pooled estimations at the state level inadequate 

in capturing the real economic effect of innovation in a smaller local setting. This study 

uses firm-level innovation data that allow us to better measure innovation at a micro 

level, hence provide a suitable solution to address the heterogeneity issue in empirical 

investigation.  
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Furthermore, this study adopts a newly developed market value-based measurement 

to describe the dynamics in firms’ patenting activities2. Innovation is highly relevant to 

business value creation, however simply using counts and subsequent citations of patent 

grants is insufficient to measure the economic and financial impact of innovative 

activities.  This is the first study, to the best of our knowledge, that provides the 

empirical evidence to the innovation-drive entrepreneurship literature by relating the 

market value of patents to the entrepreneurial activities in the local area.  

Our investigation also contributes to the finance literature on the effect of financial 

constraints to investments using extended evidence from the real economy. In 

investigating the governance role of financial constraints in mitigating the “quiet life” 

agency problem associated with abundant financial capital, previous finance studies 

largely focus on evidence within the corporate sector. Out study takes a step further and 

documents that the positive role of firms’ financial constraints in governing firms’ risky 

investments is beneficial to the contribution of corporate innovations to local new 

business formation.      

 The rest of the paper is organized as follows.  Section 2 reviews the literature 

that motivates our study.  Section 3 describes data and sample formation, as well as 

the methodology for empirical tests. Section 4 presents the results and Section 5 

concludes. 

 

 
2 We adopt the KPSS measure developed by Kogan et al. (2017) who use a firm’s stock price reaction around its 

patents’ announcement dates to proxy for the market value of its patents. 
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2. Literature review and hypotheses development  

2.1 Regional resources and business formation 

Observations from the dynamics of entrepreneurial activities reveal geographical 

clustering effect, in that new firms tend to be strongly tied to local contexts (Chatterji 

, Glaeser, and Kerr 2014; Fritsch 2013; Feldman 2001; Fritsch and Wyrwich 2018; 

Fritsch and Schindele 2011). Extensive studies have highlighted the role of local 

aspects including regional economic development and growth, social network and 

support services, availability of financial and research facilities, as well as local 

demographic characteristics in driving new business formation (Feldman 2001; Stam 

2007).    

Focusing on the importance of local knowledge bases, the knowledge spillover 

theory of entrepreneurship (Ace et al. 2009, 2013) proposes a stimulating effect of 

knowledge bases to the creation of new firms in the local area. The localization and 

spillover of knowledge from innovating activities will stimulate more innovation in 

the local community, leading to a higher demand for product, service, and labor, 

hence spur more real business activities in the local economy. Innovations by 

individual firms therefore create significant social welfare benefits through their 

positive impact on labor market by inducing more job generation. Qian et al. (2013) 

and Delgado et al. (2010) document the impact of knowledge and agglomeration, as 

alternative regional features in shaping the regional entrepreneurial activities, among 

studies relating innovation to entrepreneurship (Block, Fisch, and van Praag 2017; 
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Landström et al. 2012; Landström, Åström, and Harirchi 2015; Ribeiro-Soriano and 

Huarng 2013; Schmitz et al. 2017). In these studies, the evolvement of local 

knowledge bases is usually proxied by R&D investments (Audretsch and Keilbach 

2007). Colombelli et al. (2020) use patent data as the proxy of local knowledge bases 

to investigate the relationship between local knowledge and new firm formation at the 

provincial level in Italy.  

This view on innovation is different from the traditional view on innovation as a 

critical driving force of a profit maximizing economy. Past studies largely take an 

economic and financial performance perspective and document positive impact on 

firm return (Hall et al. 2010; Brown et al. 2009; Marsili and Salter 2005; Ebersberger 

et al. 2008), and on social wealth such as economic growth or labor market condition 

including employment and wage income (Kogan et al. 2017; Meyer-Krahmer 1998; 

Gali 1999; Ortiz and Fumás 2019; Mastrostefano and Pianta 2009).  

 

2.2 Determinants of innovations 

In seeking the determinants of innovations, the existing literature suggests that 

the innovation and associated financial benefits are related to firm size, employee 

skills, business cycle, as well as industry characteristics (Mao and Weather 2019; 

Ortiz and Fumás 2019; Gali 1999).  

A number of studies pay attention to the interconnection of innovative activities, 

across industrial and geographical boundary. This line of research has identified that 
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knowledge spillover occurs not only intra-industry, following the pioneers (Bernstein 

and Nadiri 1989; Klette and Kortum 2004; Bloom, et al. 2013), and that such spillover 

of knowledge tends to be localized and becomes the driving force of agglomeration of 

inventive activity. For example, Buzzard et al. (2017), among others, document a 

knowledge spillover effect identified via patent citations. They also find that such 

knowledge spillover effect is the strongest at small spatial scales and diminishes 

rapidly with distance. Howells (2002) further attributes the effect of geographical 

location to innovative activity and economic activity to tacit knowledge.  

In the finance literature, a great number of studies empirically examine the impact 

of financial constraints on firms’ investments in inventive activities, measured based 

on R&D investments, or outputs as patent grants (Hall 2002; Himmelberg and 

Petersen 1994; Gorodnichenko and Schnitzer 2010). Many of these studies use an 

investment-cash flow sensitivity approach to study the influence of financial 

constraints to firms’ investments in R&D, and find mixed results.  

Early studies believe that firms with financial slack and stable internal funds can 

afford to undertake risky R&D projects, benefit from technology spillovers within the 

firm, and thus stimulate inventions, especially when experiencing economic downturn 

(e.g., Henderson and Cockburn 1996; Cohen, Levin, and Mowery 1987; Aghion, 

Angeletos, Banerjee, and Manova 2010; Brown, Martinsson, and Petersen 2012; 

Acharya and Xu 2017). Whereas financially constrained firms may forego profitable 

growth opportunities when they become incapable of financing such opportunities, 
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reduce or stop spending in inventive activities due to the great uncertainties in returns 

(Amore et al. 2013). Canepa and Stoneman (2008) report that firms from high tech 

industries and small firms in the U.K. are more likely to report a project being 

abandoned or delayed due to financial constraints. Hajivassiliou and Savignac (2007) 

make a similar observation based on French survey data. Ayyagari et al. (2011) find a 

positive relationship between the use of external finance and the extent of innovation.  

However, recent studies document that abundant financial resources do not 

necessarily lead to more and better innovation. The Economist (1990) documents that 

“American industry went on an R&D spending spree, with few big successes to show 

for it”. Other studies also show that firms’ aggressive R&D expenditures are not 

associated with subsequent gains such as financial returns or technological patent 

grants (Jensen 1993; Jaffe 2000; Lanjouw and Schankerman 2004). 

 Studies based on agency theory (Jensen,1988; Blanchard, Lopez-de-Silanes, and 

Shleifer,1994) have attempted to explain and proposed a different role of financial 

constraints.  They propose a “quiet life” agency story in which firm management 

prefer a quiet life. They are risk averse when facing no financial constraints and tend 

to shift their attention away from innovative activities that tend to be highly uncertain 

and intangible (Bertrand and Mullainathan 2003; Atanassov 2013; Sapra, 

Subramanian, and Subramanian 2014). This implies that the free cash flow agency 

problems are likely to occur when financial capital is abundant (Kumar and Langberg 

2009; Hall and Lerner 2010).    
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Based on agency theory, facing limited availability of financial recourses, 

financially constrained firms tend to make optimal investment decisions resulting 

efficient innovative outcomes. Hence, financial constraints actually serve as an 

effective corporate governance mechanism in influencing corporate firms’ investment 

behavior. Recent empirical studies have documented supportive evidence to this 

bright side of financial constraints in mitigating the “quiet life” agency problem and 

improving the efficiency of innovative activities (Almeida et al. 2013, 2019). 

While not directly related to investment decisions, recent literature in the 

psychological and managerial behavior suggests that entities can become more 

creative in optimizing their resources when facing limitations and constraints, and that 

abundant resource abundance can actually be counterproductive and value destroying 

(Sonenshein, 2017).   

The studies on innovation, however, largely based on the counts of grants and 

citations to describe firms’ patenting activities, not from the value creation aspect of 

the patents. This is because measuring the direct economic value of patents as the 

output of innovation activities is challenging in empirical studies (Lerner and Seru 

2015; Jaffe and de Rassenfosse 2016). Patent counts are subject to patent troll issue 

(Cohen, Gurun, and Kominers 2016). Patent citations are criticized for only reflecting 

the technological advancement rather than the market value of patentable inventions. 

In addition, citations tend to vary significantly cross technology class and lag behind 

the grant year, leading to a truncation bias (Seru 2014).   
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A recent study (Kogan et al. 2017) proposes a new approach (KPSS measure) to 

assess the market value of innovations using stock market price data. KPSS measures 

the value of a patent as the change in total market capitalization over a three-day 

window starting from the announcement day (Tuesday) when the patent is officially 

announced in the Official Gazette), to the Thursday in the same week3. In particular, 

the three-day return is decomposed into two parts: an idiosyncratic component that is 

unrelated to the newly granted patent, and a fraction that is related to the patent and 

viewed as the market value of patent. In their study, Kogan et al. (2017) show that this 

new measure has a strong relationship with substantial growth and creative 

destruction, supporting the Schumpeterian growth models (Schumpeter 1942). 

Compared to technological value-based measurement using patent counts, this market 

value-based measure shows a strong relationship with firm growth and the degree of 

creative destruction.    

In this study, we adopt the KPSS measure and examine whether highly valued 

patent creates positive impact on local entrepreneurship. Given the advantage of the 

newly developed proxy of patents in capturing the private valuation of innovation at 

the firm-level, one would expect that the positive relationship between innovation and 

local entrepreneurship becomes more prevalent when the value creation feature of 

innovation is highly appraised in the market place.  

 
3 This return is estimated after adjusting for idiosyncratic stock return volatility and aggregate market risk. 
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We further investigate whether the relationship between patent value and local 

entrepreneurship is affected by innovating firms’ financial constraints. The theoretical 

and empirical studies have documented competing findings regarding the impact of 

financial constraints on firms’ investments in innovative activities, measured by R&D 

and/or patenting activities, therefore the evidence to the effect of financial constraints 

is an empirical one. Specifically, we propose and test the following hypotheses: 

H1: There is a positive relationship between new business formation and local 

knowledge bases, which are proxied by the inventive activities in the corporate sector. 

H2: The relationship between new business formation and local knowledge bases 

is affected by the financial constraints of firms engaging in inventive activities. 

H2a: The relationship between new business formation and local knowledge 

bases is adversely affected by corporate firms’ financial constraints, which force firms 

to reduce investments in risky innovative activities.  

H2b: The relationship between new business formation and knowledge spillover 

is positively affected by corporate firms’ financial constraints, when financially 

constrained firms optimize their investments and generate efficient innovative 

outcomes.   

   

3. Sample construction and empirical methodology  

 

3.1 Data  

As shown in Scherer (1983) and Balasubramanian and Sivadasan (2011), the bulk 

of patenting activity occurs within the manufacturing sector. Thus, in this study we 
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mainly consider the evidence from the manufacturing industries. As a robustness 

check, we also investigate the overall effect using the patenting activities in all 

industries. We exclude industries such as financial services or utilities, which operate 

under specific regulations. We start by building a panel dataset that merges firm-level 

patent value measurements with county-level new business formations for the period 

from 1986 to 2018. There are three main sources of data in this study: (1) publicly 

trading firms’ accounting data from Compustat, (2) patent value data constructed by 

Kogan et al. (2017) based on the information on patents awarded by the U.S. Patent 

and Trademark Office (USPTO) as well as the citations made to these patents, and (3) 

historical new business formation data for the manufacturing sector from the County 

Business Pattern (CBP) database available from the Bureau of Economic Analysis 

(BEA). We use CBP business establishment data starting from 1986, the earliest year 

when BEA data are available4.  

This study adopts the patent dataset developed by Kogan et al. (2017)5 that 

includes all patents granted to public firms by the U.S. Patent and Trademark Office 

(USPTO)6. For each publicly trading firm in the manufacturing industries, we follow 

Kogan et al. (2017) and sum up the real-value based market value of all patents 

granted in the same year to form firm-year estimations as the following: 

 
4 CBP data report industry-level business formation based on the standard industrial classification (SIC) from 

1986 to 1997, and use NAICS for year starting from 1998. We carefully select the manufacturing sector from CBP 

data for these two time periods to form a consist time series of data for the manufacturing sector.  
5 Their data includes all patents granted to public firms by the U.S. Patent and Trademark Office (USPTO) ranging 

from1926 to 2019. 
6 The USPTO publishes the Official Gazette on every Tuesday.  This publicly available information includes 

newly granted patents and related technical details.  
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𝑆𝑀𝑘,𝑡 = ∑ 𝜉𝑗,𝑘,𝑡,      (1) 

where 𝑆𝑀𝑘,𝑡 is market-based patent value of firm k in year t, and 𝜉𝑗,𝑘,𝑡 denotes 

the real-term market value of patent j issued to firm k in year t. 

We also construct the citation weighted patent counts based on the following 

methodology: 

𝐶𝑊𝑘,𝑡 = ∑(1 +
𝐶𝑗

𝐶𝑗̅̅ ̅
),               (2) 

where 𝐶𝑊𝑘,𝑡is citation-weighted patent counts of firm k in year t, 𝐶𝑗 is the 

number of forward citations received by the patent, and 𝐶𝑗̅ is the average number of 

forward citations received by the patents that were granted in the same year as patent 

j. Kogan et al. (2017) use this scaling method to adjust for citation truncation lags 

(Hall, Jaffe, and Trajtenberg 2005). By construction, if a firm files no patents in a 

given year, both the market-based patent value 𝑆𝑀𝑘,𝑡 and citation-weighted patent 

counts 𝐶𝑊𝑘,𝑡  equal zero. 

We retrieve the time series of headquarter information from companies’ annual 

filings7, and their accounting data from Compustat. The final sample is formed from 

merging the firm-level data with the county-level new business formation data. The 

resulting large panel data allows us to examine the heterogeneity in the real effect 

within a given county using the firm-level innovating activities.  

[Insert Table 1 here] 

[Insert Table 2 here] 

 
7 Compustat backfills the headquarter information of firms in the database. Although firms do not change their 

headquarter location frequently, we track their location information from annual reports to ensure the accuracy in 

defining the local community for firms with patent grants.  
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Table 1describes the dynamics of patenting activities among publicly trading 

companies over the sample period from 1986 to 2018. For each year from 1986 to 

2018, Column (2) reports the number of manufacturing firms that receive patents 

grants. Column (3) reports the total patents grants of manufacturing firms. Columns 

(4) and (5) report patenting activities from both manufacturing and non- 

manufacturing firms. Columns (6) and (7) report the proportion of manufacturing 

firms in total patenting activities in terms of firm counts and patents counts 

respectively.  

From Columns (2) and (3), one could see that inventive activities in general have 

been increasing over the years prior to the 2007 - 2009 financial crisis. The financial 

crisis created a sudden stop in external capital available to firms, creating an adverse 

impact on investments and innovations. In the post-crisis years, while the total counts 

of patent grants have increased over time as shown in Columns (2) and (3), Columns 

(4) and (5) show that the numbers of firms receiving patent grants never restore to the 

pre-crisis level, indicating that inventive activities have been concentrated among 

fewer firms.  Columns (6) and (7) report the proportion of patenting activities of 

manufacturing industries among all industries and show that the majority of the 

innovations are concentrating in the manufacturing industries, consistent with the 

observation from previous literature (Scherer 1983; Balasubramanian and Sivadasan 

2011). However, the results also reveal a declining trend of concentration in the 
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manufacturing industries, the proportion of patents granted in the manufacturing 

industries has dropped from 70+ percent in 1986 to 50+ percent in 2018. 

  Table 2 describes the dynamics of business establishments by aggregating 

county-level data in each year over the sample period. Column (2) reports the number 

of counties with firms receiving patent grants. It shows a peak around the year of 

2000 and remains relatively stable recently at around 200 counties. Columns (3) to (5) 

report the dynamics of new business establishments in the manufacturing industries 

by employment size. Consistent with the findings in the literature on 

entrepreneurship, Table 2 shows that small businesses (with employment size less 

than 100) represent the majority of total new startups in the manufacturing sector. 

Moreover, Column (5) reveals that the proportion of small businesses slightly 

increases over time.    

Figure 1 plots the numbers of new business establishments by employment size 

categories over the sample period. It shows a general declining trend in new business 

formation over time, consistent with the outsourcing trend among manufacturing 

firms driven by the globalization starting in the mid-1990s.  

[Insert Figure 1 here] 

[Insert Table 3 here] 

Table 3 reports the distribution of patenting activities among public 

manufacturing firms across states. There are in total 47 states and D.C. with varying 

inventive activities over the sample period from 1986 to 2018. For each state, Column 
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(2) lists the number of publicly trading firms with patent grants in the manufacturing 

sector, and Column (3) lists the number of publicly trading firms with patent grants in 

all industries. Column (4) reports the counts of patent grants from manufacturing 

sector. Column (5) reports the proportion of manufacturing firms with patent grants in 

all industries. Colum (6) reports the proportion of patent grants from manufacturing 

sector in all industries based on forward citations of patent grants. While states like 

California have a large number of firms with a significant amount of patent grants in 

total, there are states such as Idaho having their patent grants concentrated in a 

handful number of firms.   

Figure 2 geographically displays the total patent grants aggregated at the state 

level in a heat map view. It is revealed that regions in Northeast, South, and along the 

West coasts tend to have a larger scale of innovative activities, comparing to other 

regions.  

[Insert Figure 2 here] 

[Insert Figure 3 here] 

Figure 3 depicts the dynamics in new business formation, aggregated as the state 

level across the nation. For each state, we first compute a time series of annual total 

new business formation from 1986 to 2018, we then take the median value of the time 

series and plot in a heat map view. It also shows a distinctive heterogeneity across 

nation in new business formation, consistent with the common findings in the 

entrepreneurship literature. Similar to the heatmap depicted in Figure 2, it is the 
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Northeast, South, and regions along the West coasts that report large total business 

formation, compared to other regions.  

3.2 Empirical methods 

The main objective of this study is to examine the relationship between publicly 

listed firms’ innovative activities and entrepreneurial activities in the local area, and 

the effect of firms’ financial constraints to the relation. We first estimate the following 

base line regression model:  

𝐹𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 = 𝛼+𝛽1𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑘,𝑖,𝑡 + 𝑉′ + 𝛿𝑘 + 𝜏𝑡 ,     (3) 

where 𝐹𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 describes the new business formation in county i in year t. 

We use the logarithm of total number of new business formation and the growth rate 

in business formation respectively.  𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑘,𝑖,𝑡 describes the innovative 

activities of firm k in county i in year t using three variables: the output of innovative 

activities, represented by market-based patent value 𝑆𝑀𝑘,𝑡 , as well as citation-

weighted patent counts 𝐶𝑊𝑘,𝑡;  and the input of innovative activities measured as 

R&D spending to total assets ratio 𝑅𝐷𝑘,𝑡. Kogan et al. (2017) suggest that market 

value of patent facilitates the comparison across industries and across time, while 

direct comparisons based on the number of patent grants often need to take industry 

characteristics into consideration (Harhoff et al., 1999). In our tests, we use the 

logarithm value for these two measurements. Previous studies suggest that while 

R&D is a weak indicator of subsequent patent applications, it has a strong tie to 

contemporaneous patent applications (Hausman, Hall, and Griliches 1984; Hall, 
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Griliches, and Hausman 1986; Lerner and Wulf 2007). In vector V’, we include firm 

age, the logarithm of sales to capital firm size, and financial leverage to control for 

firms’ fundamental characteristics. We also include the logarithm of annual GDP per 

capita and annual growth rate in GDP per capita in a given county to control for the 

local macroeconomic condition. All the variables are lagged by one year to control for 

the potential endogeneity issue.  

Figures 2 and 3 reveal significant clustering in innovations and entrepreneurial 

activities across the nation. To control for the regional clustering effect, we follow the 

common approach in spatial analysis and include a CBSA dummy that takes the value 

of one if a county is in one of the top ten core-based statistical area (CBSA)8 with 

most innovative activities, and zero otherwise. To control for the effect of alternative 

knowledge bases such as tacit knowledge not acquired by institutional training or 

driven by technological advances, we use the proportion of college graduates in total 

population to capture the heterogeneity in the knowledge and skillset of local 

employment market.  and are dummy variables measuring firm and year fixed 

effects to control for omitted variables, respectively. Hall (2004) reports that U.S. 

patenting activity increased substantially starting in the mid-1980s, which is also 

reported in Table 1. The inclusion of year dummies allows us to control for aggregate 

trend. We also control for cluster standard errors at the county level. 

 
8 A core-based statistical area (CBSA) is a geographic area that consists of one or more counties that are closely 

tied to an urban center based on commuting distance. It is defined by the Office of Management and Budget based 

on Census 2000 data.  

k
t
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Previous studies mostly use state-level or country-level measures of innovations. 

This assumes that the effects of innovation will be uniform within a state however firms 

within the same state may have different lines of products and services to meet the 

needs from local business environment. Pooled estimations at the state level hence 

becomes inadequate in capturing the heterogeneity in the real economic effect of 

innovation in a smaller local setting. This analysis, conducted at the firm level and 

implemented using random effect GLS model, allows us to control for unobserved time-

invariant firm effect hence the omitted factor bias. 

One important question that we seek answer is whether firms’ own internal 

financial condition would have an impact on the local business formation, as theories 

have suggested that financial constraints affect businesses’ innovating activities. On 

the one hand, risk-averse firms facing financial constraints may choose to forgo 

investments in innovation due to the uncertainty embedded in inventive opportunities, 

thus reducing the simulative effect of innovation to the local economy and 

entrepreneurial activities. On the other hand, financial constraints may serve as an 

effective governance mechanism in preventing the quiet life agency problem and 

encourage business to make optimal investment decisions, which yield efficient 

innovative outcomes with significant technological value and economic value, and 

continuously serve as the driving force to local entrepreneurial activities. 

We augment equation (3) with measures for financial constraints as the 

following: 
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𝐹𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 = 𝛼 + 𝛽1𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑘,𝑖,𝑡 + 𝛽2𝐹𝐶𝑘,𝑖,𝑡 + 𝛽3𝐹𝐶𝑘,𝑖,𝑡 ∙ 𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑘,𝑖,𝑡+𝑉′ + 𝛿𝑘 + 𝜏𝑡, (4) 

where 𝐹𝐶𝑘,𝑖,𝑡 describes the financial constraints of firm k in year t.  

The studies in the literature generally define financial constraint as a substantial 

disparity between the cost of external financing and the opportunity cost of internal 

capital. However, the empirical issue is that financial constraints are not directly 

measurable. Although the literature has proposed several proxies of financial 

constraints, for example the measurements used in Fazzari et al. (1988), Whited 

(1998), Kaplan and Zingales (1997), Almeida et al. (2004), Almeida and Campello 

(2007), Hennessy and Whited (2007), Whited and Wu (2006), and Hadlock and 

Pierce (2010), there is no consensus on which proxy would be a suitable 

measurement. Many follow up studies show mixed results in using such 

measurements. One possible explanation is that some measurements in fact capture 

the financial distress but not the financial constraints9. In our study, we adopt two 

common measures of financial constraint and not distress, HP index10 (Hadlock and 

Pierce 2010), and the WW index11 (Whited and Wu 2006). The detailed calculations 

are reported in Appendix A. By construction, financially more constrained firms have 

higher HP index and higher WW index. 

 
9 Opponents to KZ index believe that KZ index use more common characteristics that also capture firms’ financial 

distress, while Kaplan and Zingales (2000) argue that financial distress can be considered a variation of financial 

constraint. The general findings in the literature show that the KZ index captures the distress aspect of financial 

constraint more than the HP index.   

10 HP index is a combination of asset size and firm age and is calculated as (−0.737* Assets + 0.043*Assets2 − 

0.040*Age). 
11 WW index is estimated as the linear combination of cash flow to total assets (−), sales growth (−), long-term 

debt to total assets (+), log of total assets (−), dividend policy indicator (−), and the firm’s three-digit SIC industry 

sales growth (+). 
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According to Equation (4), the variable of key interest is the interaction between 

innovation and financial constraints. If financial constraints adversely limit firms’ 

investments in innovation, we could expect that it will lead to a negative impact to the 

startup activities in the real economy, as reflected in a negative regression coefficient 

of the interaction term. However, as agency theory predicted, if financial constraints 

promote optimal investments in innovation and consequently efficient innovative 

outcome, we could expect that it will lead to a positive impact to the real economy, as 

reflected in a positive regression coefficient of the interaction term. 

[Insert Table 4 about here] 

Panel A of Table 4 reports the summary statistics of the firm level variables used 

in the regression analysis, Panel B reports the summary statistics of the county level 

variables and Panel C reports the correlation matrix. It is revealed that firms with 

patenting activities are generally large firm with median total sales at $400 million, 

the median leverage ratio is 0.15, and the median age of firms is 18 years. In terms of 

innovation measurements, a firm holds a 80(10) mean (median) counts of patents 

granted in a year, and a mean (median) value of $569 ($13) market value of all 

patents granted in a year respectively, indicating a large variation in the patenting 

activities.   

  

4. Results 

We first estimate the baseline regression to examine whether corporate 

innovations have contributed to new business formation in their local area. Table 5 
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reports the results of regressions using the full sample based on Equation (3). The 

dependent variable is the logarithm value of total business formation in manufacturing 

sector.   

[Insert Table 5 about here] 

As discussed in Section 3, the key variable of interest in this regression is the 

measurement of inventive activities of corporate firms in a given county. In Table 5, 

Columns (1) to (3) report the results of regressions using the three measures of 

innovative activities constructed from the manufacturing firms only. One could 

observe that the market value of patent grants (as the output of innovative activities) 

and R&D spending ratio (as the input to the innovative activities) show a significantly 

positive relationship with new business formation in the manufacturing sector. 

Columns (4) to (6) report the results of regressions using the three measures of 

innovative activities constructed from both manufacturing and non- manufacturing 

firms. The results reveal that the positive effects of innovation on new business 

formation are significant across all three measures of innovative activities and across 

industries, supporting hypothesis H1 formed upon the knowledge spill over theory to 

entrepreneurship. The effects of control variables on entrepreneurship activities are 

consistent with the findings in the existing literature. For example, the relationship 

between total business establishment and the growth rate in GDP per capita is 

significantly positive, consistent with the previous finding on regional economic 

growth potential as an important determinant to local entrepreneurship. The 
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significant and negative coefficient of percentage of college graduate indicates the 

importance of tacit knowledge, while not acquired through institutional higher 

education, to the creation of new businesses. The top10 CBSA dummy is insignificant 

for regressions when innovations are measured only based on manufacturing 

industries (Columns (1) to (3)), but becomes significant in the regressions using 

innovations from all industries in Columns (4) to (6), indicating a cross-industry 

clustering effect.    

[Insert Table 6 about here] 

Table 6 reports the results of tests using two subsamples, following the common 

classification in the entrepreneurship literature based on the employment size of the 

new business formation. Panel A reports the results using the logarithm of new 

business formation as the dependent variable for small size business (employment 

size < 100), and Panel B reports the results using the large business formation 

subsample (employment size >= 100). In both Panel A and Panel B, Columns (1) to 

(3) report the results using innovation measures constructed from manufacturing firms 

only, and Columns (4) to (6) report the results using innovation measures constructed 

from both manufacturing firms and non-manufacturing firms. The results from both 

subsamples show in general a significant and positive relationship between innovation 

and new business formation, similar to those reported in Table 5 using the full sample. 

In addition, the effect is stronger for the subsample of large employment size. As a 
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robustness check, we use employment size of 250 as the threshold for the 

classification for small vs large businesses, and the results remain unchanged12.  

[Insert Table 7 about here] 

We next repeat regression model (3) by using alternative measurements of 

entrepreneurial activities. In Table 7, we use the growth rate in new business 

formation as the dependent variable in the regressions using the full sample. The 

results show that innovations have a positive impact on the growth rate in 

entrepreneurial activities in the local area, and the relationship is consistent across the 

three measurements of innovation. This further provides strong supportive evidence 

on the importance of innovation to local entrepreneurship development.  

The results using subsamples are reported in Table 8. Unlike in the results from 

Table 6, where the contribution of innovation to the total number of new business 

formation is more pronounced in large new startup firms, in Table 8, the impact of 

innovation on the growth rate in new business formation is more pronounced in the 

small size subsample, as in Panel A. For the growth rate in large size startups, 

however, Panel B shows that the effect of market value of patent is negative and other 

effects of two other innovation variables are insignificant. This suggests that when 

innovations encourage more local entrepreneurship, the stimulating effect largely 

exists in the fast growth of small businesses but not large size startups. 

[Insert Table 8 here] 

 
12 We don’t report the results here for the sake of saving space, but the results are available upon requests.  
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Next, we repeat the regressions using the fraction of small business formation in 

total business formation as the dependent variable. The results in Table 9 show that 

innovation activities are significantly and positively related to the proportion of small 

business startup in the local area, revealing a driving effect to small size new 

businesses. This is consistent with the previous observations that small businesses 

represent an increasing and important role in the overall entrepreneurship in the 

manufacturing sector.  

[Insert Table 9 here] 

So far, our results have provided comprehensive evidence to support the 

innovation-driven entrepreneurship theory. We next examine the effect of firms’ 

financial constraints on the relationship between innovation and entrepreneurship 

activities based on equation (4). The key variable of interest in this setting is the 

interaction between financial constraints and innovations. Table 10 reports the results 

using the full sample.  Panel A reports the results using HP index as the measure of 

financial constraints, and Panel B reports the results using WW index as the 

alternative measure of financial constraints.  

[Insert Table 10 here] 

In Panel A of Table 10, the regression coefficients of the interaction term 

between innovations and financial constraints are statistically significant and positive 

for two patent-based measures of innovations. This is consistent with the agency 

theory proposing a governance role of financial constraints in promoting optimized 
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innovative investments and efficient patent outcomes. The resulting efficient 

innovation outcomes, as represented by patents being highly valued by the market, or 

more citation weighted grants, may spur the demand for product and services in the 

local community, leading to an increase in new business formation at the aggregate 

level. The findings hence support hypothesis H2b that highlights the positive role of 

financial constraints in mitigating the agency problem related to financial recourses.  

[Insert Table 11 here] 

 We next examine in detail the new business formation segmented by the 

employment size and report in Table 11. Panels A and B report the results from the 

subsample of small size startups. In Panels C and D, we report the results from the 

subsample of large size startups. From all Panels, we observe consistent results for the 

regression coefficients on the interaction terms between the measures of financial 

constraints and innovations. In particular, the regression coefficients are significant 

and positive for the interaction terms between patent-based measurements and 

financial constraint, but not for the R&D measurement.  

Overall, the results suggest that the positive effects of financial constraints to the 

relationship between firms’ innovations and the spur of local entrepreneurship 

become more pronounced when the patent outputs are efficiently generated. There is 

no such effect related to the innovative input R&D variable, consistent with the 

previous finding in the literature that R&D input activities don’t necessarily lead to 

efficient and valuable patent outcome.    
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[Insert Table 12 here] 

Table 12 reports the results using Equation (4) where the growth rate in new 

business formation is the dependent variable. The results in Panel A using HP index 

reveal the positive effect of financial constraints on the relationship between patent-

based innovation measurement and growth in entrepreneurial activities, but a negative 

effect for the interaction term based on R&D variable. In Panel B, the effects on the 

interaction between WW index and patent-based innovation measurements become 

insignificant.    

[Insert Table 13 here] 

Table 13 reports the results using the proportion of small business in total new 

business establishment as the dependent variable. From the results in Panel A using 

the HP index and Panel B using the WW index, we see that in Columns (4) to (6),  

the positive effect of financial constraints is more pronounced when entrepreneurship 

is driven by all industry innovations.  

 So far, all empirical tests are based on a large sample that attempts to explain 

county-level business formation using firm-level innovative activities with a random 

effect estimator. While this approach allows us to observe the heterogeneity in the 

effect of innovation and financial constraints at the micro firm level to the 

entrepreneurial activities at the aggregate county-level, it has the potential weakness 

in not being able to utilize a fixed effect estimator, which are believed to be more 

appropriate in analyzing panel data. As a robustness check, we aggregate the firm-
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year innovation and other control variables into county-year measurements, and 

repeat the previous tests using the aggregated county level data. In particular, for 

firm-level accounting variables such as firm age, firm leverage, we take the median 

values for firms in a county as the county-level measure, for size variable, we take the 

sum of sales for firms in a year and take the logarithm.   

[Insert Table 14 here] 

Table 14 reports the results using the aggregate county level tests for the baseline 

regression as in equation (3). The Hausman tests reveal that a fixed effect estimator is 

more appropriate for this county-year panel data. In Panel A, the dependent variables 

are the logarithm of total new business formation. Columns (1) to (3) report the 

results using the full sample. Columns (4) to (6) report the results using the subsample 

of small size startups, and Columns (7) to (9) report the results using the subsample of 

large size startups. It is shown that when using county-level panel data, the significant 

effect of innovation on new business formation remain in most of the regressions. In 

Panel B, in Columns (1) to (6), the dependent variables are the growth rate in the new 

business creation. In Columns (7) to (9), the dependent variable is the proportion of 

small size new businesses in total new business establishments. We find weak 

evidence of innovation on the dynamics of entrepreneurship activities such as growth 

rate and composition in new business establishment. The results show a possible 

disadvantage of county level aggregated data in revealing the heterogeneity in the 
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relationship between individual corporate innovations and entrepreneurial activities, 

when the latter are measured at the aggregate level.           

 

5. Conclusions 

This study provides complementary evidence to the ongoing study on the role of 

innovations in the real economy.  Based on previous findings that the knowledge 

spillover effect of innovations tends to cluster in a small geographical scale, and that 

corporate innovations create social welfare benefits in inducing higher demand for 

business and labor, this study empirically examines the effect of individual firms’ 

innovations to real economy in terms of new business formation. Using a large dataset 

that links publicly trading firms’ innovative activities to aggregate new business 

formation in the local community, we find that in general, corporate innovations 

contribute to the increase of business establishment across different employment size. 

Furthermore, the results show that firms’ internal financial condition, as measured by 

financial constraints, may enhance the positive role of innovations to new business 

formation by functioning as an effective governance mechanism in promoting 

efficient innovative outcomes such as patent grants. This finding has important policy 

implications to the role of financial capital resources in supporting innovations and 

economic development. While the external financing provided by the capital markets 

would allow firms become capable to seize investment opportunities, firms’ internal 

financial resources also contribute to efficient innovative outcomes that further spur 



32 

 

new entrepreneurial activities in the local community, creating social welfare benefits  

to the real economy. 
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Table 1: Summary statistics: U.S. Patent Grants  

This table provides summary statistics of patents granted to publicly trading firms in the U.S. For each 

year from 1986 to 2018, Column (2) reports the number of manufacturing firms that receive patents 

grants. Column (3) reports the total patents grants of manufacturing firms. Columns (4) and (5) report 

patenting activities from both manufacturing and non- manufacturing firms. Columns (6) and (7) report 

the proportion of manufacturing firms in total patenting activities in terms of firm counts and patents 

counts respectively. 

 

Year 

# Manu.  

Ind. Firm  

# Manu. 

Ind. Patent   

# All  

Ind. Firm 

# All.  

Ind. Patent     

% Manu.  

Ind. Firm 

% Manu. 

Ind. Patent   

(1) (2) (3) (4) (5) (6) (7) 

1986 422 10,957 523 15,113 81% 73% 

1987 440 10,690 557 14,604 79% 73% 

1988 492 12,403 632 16,870 78% 74% 

1989 507 11,638 640 15,689 79% 74% 

1990 545 14,314 702 18,647 78% 77% 

1991 547 13,694 700 17,696 78% 77% 

1992 574 15,386 746 19,615 77% 78% 

1993 612 15,903 800 20,446 77% 78% 

1994 675 16,748 861 21,347 78% 78% 

1995 731 17,265 958 22,275 76% 78% 

1996 747 17,121 998 21,979 75% 78% 

1997 793 19,156 1,079 25,079 73% 76% 

1998 847 19,677 1,138 25,351 74% 78% 

1999 882 25,533 1,239 33,613 71% 76% 

2000 818 26,057 1,236 35,205 66% 74% 

2001 785 25,874 1,256 35,533 63% 73% 

2002 858 28,132 1,258 37,710 68% 75% 

2003 836 29,712 1,205 40,064 69% 74% 

2004 870 32,002 1,228 41,806 71% 77% 

2005 836 31,528 1,206 42,378 69% 74% 

2006 790 29,759 1,171 39,981 67% 74% 

2007 801 32,809 1,200 47,069 67% 70% 

2008 768 28,775 1,119 40,503 69% 71% 

2009 728 27,368 1,088 42,280 67% 65% 

2010 712 29,001 1,077 46,075 66% 63% 

2011 717 35,724 1,093 58,347 66% 61% 

2012 707 35,593 1,080 57,942 65% 61% 

2013 711 37,523 1,096 61,671 65% 61% 

2014 715 42,927 1,110 70,527 64% 61% 

2015 730 47,682 1,151 79,635 63% 60% 

2016 687 43,143 1,107 77,964 62% 55% 
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2017 619 42,786 1,003 77,194 62% 55% 

2018 506 40,907 909 77,225 56% 53% 
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Table 2: Summary statistics: U.S. New Business Formation  

This table summarizes the data on new business formation in the manufacturing sector during the 

sample period from 1986 to 2018. For each year, Column (2) reports the number of counties where 

patenting firms locate. Columns (3) to (4) report the total number of new business formation for small 

size businesses (employment size <=100) and large size businesses (employment size >100). Colum (5) 

reports the proportion of small business in total new business formation. 

Year # of County 

# of Small Size  

Business  
 

# of Large Size  

Business 

% of Small Size  

Business  

(1) (2) (3) (4) (5) 

1986 164 156,021 16,348 90.52 

1987 172 164,754 16,552 90.87 

1988 186 165,524 17,418 90.48 

1989 181 163,589 17,567 90.30 

1990 191 171,986 17,392 90.82 

1991 193 171,072 16,746 91.08 

1992 197 174,626 16,582 91.33 

1993 197 172,809 16,645 91.21 

1994 211 180,191 17,452 91.17 

1995 206 178,542 17,559 91.05 

1996 214 176,357 17,572 90.94 

1997 219 182,818 18,289 90.91 

1998 223 172,255 16,000 91.50 

1999 227 171,558 15,967 91.49 

2000 224 167,075 15,661 91.43 

2001 220 162,258 15,120 91.48 

2002 217 158,900 13,331 92.26 

2003 217 158,249 13,144 92.33 

2004 227 158,184 12,900 92.46 

2005 216 153,041 12,729 92.32 

2006 204 145,472 12,363 92.17 

2007 214 148,136 12,227 92.38 

2008 203 141,852 11,648 92.41 

2009 208 138,533 10,344 93.05 

2010 208 135,087 9,662 93.32 

2011 205 130,758 9,756 93.06 

2012 212 133,578 10,152 92.94 

2013 202 127,497 9,961 92.75 

2014 210 127,132 10,049 92.67 

2015 211 125,496 10,221 92.47 

2016 206 124,756 10,005 92.58 

2017 199 123,860 9,953 92.56 

2018 184 114,747 9,716 92.19 
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Table 3: Summary statistics: Patent Grants by States 

This panel provides summary statistics of patent grants aggregated at the state level for the sample 

period from 1986 to 2018. There are 48 states (include D.C.) having firms with patent grants. For each 

state, Column (2) lists the number of publicly trading manufacturing firms with patent grants, and 

Column (3) lists the number of public firms with patent grants in all industries. Column (4) lists the 

number of patent grants in the manufacturing sector. Column (5) reports the proportion of 

manufacturing firms with patenting activities in all industries. Colum (6) reports the proportion of 

patent grants from manufacturing sector in all industries based on the number of patent grants. 

State Name 

# of Manu. 

Firms 

# of All 

Firms 

# of patent 

grants of 

Manu. Firms 

% of 

Manu 

Firms 

% of Manu 

Firms based on 

patent grants 

(1) (2) (3) (4) (5) (6) 

Alabama 72 151 545 48 61 

Arizona 211 309 3,055 68 66 

Arkansas 10 61 16 16 3 

California 5,887 9,171 263,170 64 69 

Colorado 282 522 2,600 54 59 

Connecticut 725 1,037 36,293 70 42 

Delaware 78 95 14,758 82 98 

D.C. 71 136 715 52 71 

Florida 369 592 6,043 62 72 

Georgia 333 562 3,410 59 57 

Hawaii 2 11 3 18 23 

Idaho 39 78 26,359 50 92 

Illinois 1,322 1,834 73,453 72 88 

Indiana 418 522 8,357 80 90 

Iowa 114 150 2,423 76 78 

Kansas 78 128 587 61 12 

Kentucky 93 131 2,940 71 95 

Louisiana 31 80 88 39 10 

Maine 40 51 1,107 78 94 

Maryland 343 517 10,826 66 82 

Massachusetts 1,789 2,601 47,627 69 82 

Michigan 784 966 62,193 81 81 

Minnesota 1,108 1,466 35,718 76 85 

Mississippi 1 17 2 6 2 

Missouri 340 488 6,773 70 52 

Montana 22 35 354 63 92 

Nebraska 112 182 5,571 62 46 

Nevada 41 116 168 35 6 

New Hampshire 176 212 1,865 83 92 

New Jersey 876 1,299 31,810 67 50 
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New Mexico 13 25 101 52 86 

New York 1,450 2,547 47,678 57 23 

North Carolina 304 443 4,056 69 42 

North Dakota 
 

2  0 0 

Ohio 968 1,274 33,473 76 84 

Oklahoma 45 144 821 31 22 

Oregon 348 429 8,347 81 80 

Pennsylvania 1,057 1,433 48,581 74 70 

Rhode Island 109 135 2,562 81 86 

South Carolina 117 132 935 89 86 

South Dakota 39 48 169 81 85 

Tennessee 158 234 2,750 68 87 

Texas 1,021 1,997 45,563 51 48 

Utah 256 337 3,350 76 83 

Vermont 2 12 9 17 24 

Virginia 280 545 5,301 51 58 

Washington 484 824 7,063 59 12 

Wisconsin 590 735 8,199 80 88 
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Table 4: Summary statistics   

This table provides statistics for the variables used in the regression analysis for the sample period 

between 1986 to 2018. Panel A reports firm-level variables including market-based patent value SM, 

and citation weight patent grants CW. RD/TA is estimated Panel B reports county-level variables and 

Panel C reports the correlation matrix.  

 

Panel A: U.S. manufacturing firms 

Variable Mean Median StdDev P5 P95 

SM 568.77 13.30 3,108.27 0.36 2360.38 

CW 80.14 10.87 366.90 1.20 312.64 

RD/TA 0.09 0.05 0.11 0.00 0.35 

Sale ($million) 3,978.46 399.62 16,498.36 7.07 16,889.60 

Age 22.56 18.00 16.35 4.00 55.00 

Leverage 0.17 0.15 0.16 0.00 0.47 

 

Panel B: County level variables 

Variable Mean Median StdDev P5 P95 

Total establishment 821.64 490.00 1,444.61 44.00 2576.00 

Growth in establishment -0.01 -0.01 0.05 -0.07 0.07 

Ln(GDP/Cap) 10.59 10.69 0.35 10.04 11.05 

Growth in GDP/Cap 1.66 1.70 2.30 -2.40 5.20 

% of College Grad. 26.65 25.10 10.83 11.90 47.70 

Top10 CBSA 0.23 0.00 0.42 0.00 1.00 
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Panel C: Correlation matrix 

 

Total  

establishment 

Growth 

 establishment Ln(SW)ln Ln(CW) RD/TA Ln(Sale) Ln(Age) Leverage Ln(GDP/Cap) GDP/Cap growth % of College Grad. top10 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (12) (11) 

(1) 1            

(2) -0.09 1           

(3) 0.04 0.08 1 
         

(4) 0.06 0.03 0.84 1 
        

(5) 0.10 0.03 -0.13 -0.02 1 
       

(6) -0.05 -0.04 0.73 0.51 -0.55 1 
      

(7) -0.08 -0.04 0.39 0.27 -0.37 0.58 1 
     

(8) -0.05 0.00 0.17 0.08 -0.28 0.34 0.22 1 
    

(9) 0.01 -0.22 0.17 0.10 0.19 0.03 0.08 -0.07 1 
   

(10) 0.07 0.05 -0.01 -0.02 0.02 -0.06 -0.08 -0.02 -0.10 1 
  

(11) 0.16 -0.12 0.14 0.12 0.29 -0.05 -0.05 -0.13 0.61 -0.08 1 
 

(12) 0.16 -0.08 0.13 0.13 0.09 0.04 -0.01 -0.10 0.15 0.04 0.27 1 
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Table 5 Innovation and New Business Formation  

This table presents the results of regression equation (3). The dependent variable is Logarithm of total 

number of new business formation. All regressions are executed based on random effect GLS model. 

Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 1% respectively.  

 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.006** 
  

0.007*** 
  

 
(2.247) 

  
(3.497) 

  

Ln(CW)  
0.004 

  
0.007*** 

 

  
(1.152) 

  
(2.628) 

 

RD/TA   0.110**   0.116*** 

   
(2.351) 

  
(3.491) 

Ln(Sale) 0.006 0.009* 0.012** -0.001 0.003 0.007 

 
(1.227) (1.876) (2.353) (-0.130) (0.739) (1.552) 

Ln(Age) 0.010 0.009 0.009 0.017 0.016 0.017 

 
(0.713) (0.665) (0.670) (1.368) (1.297) (1.346) 

Leverage -0.014 -0.018 -0.016 -0.001 -0.006 -0.004 

 
(-0.587) (-0.768) (-0.687) (-0.051) (-0.271) (-0.174) 

Ln(GDP/Cap) -0.207*** -0.201*** -0.202*** -0.190*** -0.183*** -0.184*** 

 
(-5.786) (-5.754) (-5.783) (-6.303) (-6.149) (-6.157) 

GDP/Cap growth 0.004*** 0.004*** 0.004*** 0.004*** 0.004*** 0.004*** 

 
(4.451) (4.526) (4.506) (6.574) (6.748) (6.802) 

% of College Grad. -0.007** -0.007** -0.007** -0.010*** -0.010*** -0.010*** 

 
(-2.128) (-2.139) (-2.164) (-3.577) (-3.597) (-3.618) 

Top10 CBSA 0.048 0.049 0.049 0.048* 0.049* 0.049* 

 
(1.337) (1.363) (1.368) (1.802) (1.829) (1.848) 

Constant 9.859*** 9.787*** 9.779*** 9.792*** 9.714*** 9.702*** 

 
(30.385) (31.268) (31.249) (36.664) (36.856) (36.818) 

       

Observations 22,919 22,919 22,919 29,633 29,633 29,633 

Year RE YES YES YES YES YES YES 
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Table 6 Innovation and New Business Formation: by Employment size 

This table presents the results of regression equation (3). The dependent variable is Logarithm of total 

number of new business formation based on different employment size. Panel A reports the results for 

new businesses with employment size less than 100, and Panel B reports the results for new businesses 

with employment size greater than or equal to 100. All regressions are executed based on random effect 

GLS model. Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 1% 

respectively.  

 

Panel A Small business new formation 

 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.006**   0.007***   

 (2.153)   (3.320)   

Ln(CW)  0.004   0.006**  

  (1.126)   (2.527)  

RD/TA   0.113**   0.115*** 

   (2.409)   (3.457) 

Ln(Sale) 0.006 0.009* 0.012** -0.000 0.003 0.007 

 (1.275) (1.892) (2.373) (-0.043) (0.768) (1.561) 

Ln(Age) 0.011 0.010 0.010 0.017 0.017 0.017 

 (0.774) (0.727) (0.731) (1.411) (1.345) (1.390) 

Leverage -0.014 -0.018 -0.016 -0.002 -0.007 -0.005 

 (-0.600) (-0.774) (-0.692) (-0.110) (-0.316) (-0.221) 

Ln(GDP/Cap) -0.190*** -0.185*** -0.186*** -0.173*** -0.167*** -0.167*** 

 (-5.264) (-5.226) (-5.256) (-5.689) (-5.540) (-5.550) 

GDP/Cap growth 0.002*** 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 

 (2.969) (3.064) (3.059) (4.462) (4.632) (4.689) 

% of College Grad. -0.006* -0.006* -0.006* -0.009*** -0.009*** -0.009*** 

 (-1.805) (-1.815) (-1.841) (-3.219) (-3.237) (-3.258) 

Top10 CBSA 0.046 0.046 0.046 0.044 0.045* 0.046* 

 (1.237) (1.261) (1.267) (1.643) (1.668) (1.685) 

Constant 9.562*** 9.492*** 9.483*** 9.500*** 9.426*** 9.415*** 

 (29.166) (30.028) (30.010) (35.275) (35.455) (35.421) 

       

Observations 22,919 22,919 22,919 29,633 29,633 29,633 

Year RE YES YES YES YES YES YES 
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Panel B Large business new formation 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.012***   0.014***   

 (3.443)   (4.444)   

Ln(CW)  0.013***   0.015***  

  (2.919)   (4.043)  

RD/TA   0.164***   0.257*** 

   (2.950)   (5.419) 

Ln(Sale) 0.005 0.010* 0.016*** -0.009* -0.003 0.006 

 (0.876) (1.874) (2.934) (-1.914) (-0.553) (1.264) 

Ln(Age) 0.016 0.014 0.015 0.030** 0.028** 0.030** 

 (1.146) (1.015) (1.097) (2.432) (2.287) (2.413) 

Leverage -0.075** -0.083*** -0.080*** -0.035 -0.044 -0.039 

 (-2.432) (-2.686) (-2.576) (-1.275) (-1.598) (-1.419) 

Ln(GDP/Cap) -0.388*** -0.378*** -0.379*** -0.360*** -0.349*** -0.351*** 

 (-9.697) (-9.619) (-9.669) (-10.405) (-10.185) (-10.250) 

GDP/Cap growth 0.014*** 0.014*** 0.015*** 0.015*** 0.015*** 0.016*** 

 (14.054) (14.119) (14.112) (17.418) (17.710) (17.799) 

% of College Grad. -0.019*** -0.019*** -0.019*** -0.022*** -0.023*** -0.023*** 

 (-6.244) (-6.278) (-6.305) (-8.565) (-8.626) (-8.666) 

Top10 CBSA 0.106*** 0.108*** 0.108*** 0.094*** 0.095*** 0.097*** 

 (3.214) (3.262) (3.283) (3.748) (3.803) (3.849) 

Constant 9.577*** 9.444*** 9.439*** 9.379*** 9.229*** 9.213*** 

 (26.030) (26.356) (26.340) (29.441) (29.409) (29.340) 

       

Observations 22,811 22,811 22,811 29,483 29,483 29,483 

Year RE YES YES YES YES YES YES 
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Table 7: Innovation and Growth in New Business Formation 

This table presents the results of regression equation (3). The dependent variable is growth rate of new 

business formation using the full sample. All regressions are executed based on random effect GLS 

model. Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 1% respectively.  

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.001***   0.001***   

 (4.466)   (3.695)   

Ln(CW)  0.000**   0.001***  

  (2.460)   (3.628)  

RD/TA   0.006**   0.004* 

   (2.281)   (1.729) 

Ln(Sale) 0.000 -0.001*** -0.001*** -0.000 -0.001*** -0.001*** 

 (0.932) (-3.838) (-3.628) (-0.325) (-4.965) (-4.162) 

Ln(Age) -0.000 0.000 -0.000 0.001** 0.001** 0.001** 

 (-0.133) (0.200) (-0.024) (2.062) (2.200) (2.090) 

Leverage -0.002 -0.001 -0.002 -0.001 0.000 -0.001 

 (-1.400) (-0.735) (-1.122) (-0.701) (0.044) (-0.477) 

Ln(GDP/Cap) -0.025*** -0.026*** -0.026*** -0.026*** -0.026*** -0.026*** 

 (-23.126) (-23.506) (-23.277) (-24.703) (-25.094) (-24.864) 

GDP/Cap growth 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

 (6.361) (5.945) (6.047) (8.860) (8.493) (8.643) 

% of College Grad. 0.000*** 0.000** 0.000*** 0.000*** 0.000*** 0.000*** 

 (3.218) (2.473) (2.976) (4.606) (4.029) (4.428) 

Top10 CBSA -0.004*** -0.004*** -0.004*** -0.006*** -0.007*** -0.007*** 

 (-6.059) (-6.502) (-6.300) (-11.350) (-11.816) (-11.604) 

Constant 0.257*** 0.263*** 0.262*** 0.256*** 0.260*** 0.259*** 

 (23.162) (23.858) (23.801) (24.313) (24.965) (24.893) 

       

Observations 22,497 22,497 22,497 29,127 29,127 29,127 

Year RE YES YES YES YES YES YES 
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Table 8: Innovation and Growth in New Business Formation: by Employment Size 

This table presents the results of regression equation (3). The dependent variable is growth rate of new 

business formation based on different employment size. Panel A reports the results for new businesses 

with employment size less than 100, and Panel B reports the results for new businesses with 

employment size greater than or equal to 100. All regressions are executed based on random effect 

GLS model. Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 1% 

respectively.  

Panel A Small business new formation 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.001*** 
  

0.000*** 
  

 (3.405)   (2.600)   

Ln(CW)  
0.001*** 

  
0.001*** 

 

  
(2.959) 

  
(4.156) 

 

RD/TA 
  

0.006** 
  

0.003 

   
(2.149) 

  
(1.311) 

Ln(Sale) 0.000 -0.001*** -0.001*** -0.000 -0.001*** -0.001*** 

 (0.011) (-4.396) (-3.846) (-1.459) (-5.750) (-4.514) 

Ln(Age) -0.000 -0.000 -0.000 0.000 0.001 0.000 

 
(-0.676) (-0.396) (-0.624) (1.425) (1.527) (1.442) 

Leverage -0.002 -0.001 -0.002 -0.001 -0.000 -0.001 

 
(-1.421) (-0.819) (-1.237) (-0.757) (-0.082) (-0.608) 

Ln(GDP/Cap) -0.025*** -0.026*** -0.026*** -0.026*** -0.026*** -0.026*** 

 (-22.467) (-22.778) (-22.565) (-24.166) (-24.496) (-24.292) 

GDP/Cap growth -0.000 -0.000 -0.000 0.000 0.000 0.000 

 
(-0.103) (-0.438) (-0.342) (1.637) (1.330) (1.475) 

% of College Grad. 0.000** 0.000 0.000* 0.000*** 0.000*** 0.000*** 

 
(2.070) (1.414) (1.938) (3.319) (2.819) (3.199) 

Top10 CBSA -0.003*** -0.003*** -0.003*** -0.005*** -0.006*** -0.006*** 

 (-4.712) (-5.125) (-4.892) (-9.638) (-10.080) (-9.847) 

Constant 0.262*** 0.267*** 0.266*** 0.261*** 0.264*** 0.264*** 

 
(22.814) (23.375) (23.323) (24.144) (24.679) (24.610) 

       

Observations 22,497 22,497 22,497 29,127 29,127 29,127 

Year RE YES YES YES YES YES YES 
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Panel B Large business new formation 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) -0.003*** 
  

-0.002*** 
  

 (-6.647)   (-5.554)   

Ln(CW)  
-0.000 

  
0.000 

 

  
(-0.535) 

  
(0.311) 

 

RD/TA 
  

-0.007 
  

-0.008 

   
(-0.962) 

  
(-1.147) 

Ln(Sale) 0.002*** -0.000 -0.001* 0.001** -0.001 -0.001* 

 (3.413) (-1.073) (-1.781) (2.499) (-1.457) (-1.783) 

Ln(Age) 0.002** 0.003*** 0.003*** 0.004*** 0.004*** 0.004*** 

 
(2.438) (2.807) (2.741) (4.066) (4.248) (4.171) 

Leverage -0.006 -0.004 -0.004 -0.004 -0.002 -0.002 

 
(-1.450) (-0.894) (-0.920) (-0.968) (-0.396) (-0.542) 

Ln(GDP/Cap) -0.019*** -0.020*** -0.020*** -0.019*** -0.020*** -0.020*** 

 (-7.454) (-8.005) (-7.901) (-7.443) (-7.834) (-7.738) 

GDP/Cap growth 0.007*** 0.007*** 0.007*** 0.008*** 0.008*** 0.008*** 

 
(25.580) (25.173) (25.168) (29.386) (29.066) (29.062) 

% of College Grad. 0.000 0.000 0.000 0.000 0.000 0.000 

 
(1.321) (0.603) (0.693) (1.188) (0.660) (0.819) 

Top10 CBSA -0.012*** -0.013*** -0.013*** -0.018*** -0.018*** -0.018*** 

 (-7.912) (-8.237) (-8.294) (-12.533) (-12.876) (-12.866) 

Constant 0.156*** 0.177*** 0.176*** 0.153*** 0.169*** 0.168*** 

 
(6.306) (7.234) (7.199) (6.158) (6.825) (6.795) 

       

Observations 22,384 22,384 22,384 28,971 28,971 28,971 

Year RE YES YES YES YES YES YES 
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Table 9: Innovation and Small business formation   

This table presents the results of regression equation (3). The dependent variable is the proportion of 

small business formation in total new business formation. All regressions are executed based on 

random effect GLS model. Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 

1% respectively.  

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.010*   0.023***   

 (1.722)   (4.539)   

Ln(CW)  0.022***   0.035***  

  (2.927)   (5.522)  

RD/TA   0.134   0.539*** 

   (1.580)   (6.703) 

Ln(Sale) -0.013* -0.012 -0.003 -0.048*** -0.041*** (-3.023) 

 (-1.763) (-1.545) (-0.427) (-7.376) (-6.113) -0.058*** 

Ln(Age) -0.073*** -0.076*** -0.074*** -0.059*** -0.062*** (-3.049) 

 (-3.200) (-3.326) (-3.209) (-3.078) (-3.301) -0.167*** 

Leverage -0.134** -0.140** -0.137** -0.165*** -0.178*** (-3.039) 

 (-2.162) (-2.242) (-2.188) (-3.040) (-3.237) -1.500*** 

Ln(GDP/Cap) -1.530*** -1.523*** -1.524*** -1.508*** -1.493*** (-20.435) 

 (-17.686) (-17.819) (-17.908) (-20.200) (-20.274) 0.003* 

GDP/Cap growth 0.003 0.003* 0.003* 0.003 0.003* (1.947) 

 (1.595) (1.660) (1.724) (1.611) (1.830) -0.054*** 

% of College Grad. -0.054*** -0.054*** -0.054*** -0.053*** -0.054*** (-12.892) 

 (-10.619) (-10.655) (-10.558) (-12.846) (-12.957) 0.316*** 

Top10 CBSA 0.308*** 0.308*** 0.309*** 0.312*** 0.314*** (13.259) 

 (10.284) (10.327) (10.367) (13.078) (13.282) (6.703) 

Constant 23.297*** 23.194*** 23.192*** 23.053*** 22.842*** 22.823*** 

 (29.226) (29.522) (29.524) (33.157) (33.386) (33.377) 

       

Observations 22,920 22,920 22,920 29,633 29,633 29,633 

Year RE YES YES YES YES YES YES 
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Table 10: Innovation and New Business Formation: Financial constraints 

This table presents the results of the regression equation (4). The dependent variable is Logarithm of 

total number new business formation. Panel A and Panel B report respectively the results of regression 

using HP index and WW index as the measurement of financial constraints. See Appendix for details of 

constructing the two measurements. All regressions are executed based on random effect GLS model. 

Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 1% respectively.  

Panel A: HP index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.076*** 
  

0.055*** 
  

 
(7.556) 

  
(6.426) 

  

FC x Ln(SM) 0.018*** 
  

0.013*** 
  

 (6.758)   (5.409)   

Ln(CW)  
0.067*** 

  
0.043*** 

 

  
(4.791) 

  
(3.571) 

 

FC x Ln(CW)  
0.016*** 

  
0.009*** 

 

  
(3.954) 

  
(2.831) 

 

RD/TA 
  

-0.137 
  

-0.132 

   (-0.638)   (-0.866) 

FC x RD/TA 
  

-0.087 
  

-0.091* 

   
(-1.117) 

  
(-1.670) 

FC 0.022 -0.010 0.017 0.007 -0.011 0.008 

 
(0.768) (-0.349) (0.581) (0.310) (-0.451) (0.317) 

Ln(Sale) 0.015*** 0.015*** 0.013** 0.005 0.005 0.007 

 (2.821) (2.607) (2.335) (1.078) (1.120) (1.437) 

Ln(Age) 0.013 0.012 0.012 0.017 0.016 0.016 

 
(0.808) (0.756) (0.763) (1.283) (1.163) (1.193) 

Leverage 0.010 -0.013 -0.016 0.016 -0.002 -0.002 

 
(0.430) (-0.574) (-0.660) (0.745) (-0.101) (-0.102) 

Ln(GDP/Cap) -0.159*** -0.184*** -0.194*** -0.162*** -0.176*** -0.181*** 

 (-4.483) (-5.186) (-5.288) (-5.500) (-5.915) (-5.809) 

GDP/Cap growth 0.003*** 0.004*** 0.004*** 0.003*** 0.004*** 0.004*** 

 
(3.681) (4.400) (4.432) (5.902) (6.655) (6.662) 

% of College Grad. -0.005* -0.006* -0.007** -0.009*** -0.009*** -0.010*** 

 
(-1.699) (-1.925) (-2.092) (-3.237) (-3.426) (-3.568) 

Top10 CBSA 0.045 0.049 0.049 0.045* 0.048* 0.048* 

 (1.244) (1.363) (1.347) (1.676) (1.786) (1.823) 

Constant 9.316*** 9.504*** 9.730*** 9.459*** 9.572*** 9.692*** 

 
(29.254) (30.528) (30.301) (37.192) (38.145) (36.080) 

       

Observations 22,920 22,920 22,920 29,633 29,633 29,633 

Year RE YES YES YES YES YES YES 
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Panel B: WW index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.039*** 
  

0.032*** 
  

 
(6.030) 

  
(5.807) 

  

FC x Ln(SM) 0.101***   0.074***   

 
(4.856) 

  
(4.413) 

  

Ln(CW)  
0.034*** 

  
0.026*** 

 

  
(4.171) 

  
(3.762) 

 

FC x Ln(CW)  
0.092*** 

  
0.058*** 

 

  
(2.999) 

  
(2.594) 

 

RD/TA   0.018   0.010 

   
(0.198) 

  
(0.150) 

FC x RD/TA 
  

-0.476 
  

-0.600** 

   
(-1.201) 

  
(-2.060) 

FC 0.007 -0.035 0.204* 0.024 0.010 0.159 

 
(0.068) (-0.295) (1.816) (0.286) (0.104) (1.575) 

Ln(Sale) 0.017*** 0.019*** 0.018*** 0.009 0.010* 0.010** 

 
(2.792) (2.968) (2.892) (1.603) (1.851) (1.964) 

Ln(Age) 0.002 0.007 0.010 0.013 0.015 0.018 

 
(0.146) (0.444) (0.696) (0.969) (1.192) (1.421) 

Leverage -0.003 -0.018 -0.016 0.011 -0.003 0.001 

 
(-0.120) (-0.773) (-0.675) (0.522) (-0.117) (0.025) 

Ln(GDP/Cap) -0.195*** -0.197*** -0.200*** -0.184*** -0.182*** -0.183*** 

 
(-5.484) (-5.639) (-5.668) (-6.164) (-6.125) (-6.094) 

GDP/Cap growth 0.003*** 0.004*** 0.004*** 0.003*** 0.004*** 0.004*** 

 
(3.884) (4.407) (4.284) (5.954) (6.679) (6.654) 

% of College Grad. -0.006* -0.006** -0.007** -0.009*** -0.010*** -0.010*** 

 
(-1.922) (-2.011) (-2.089) (-3.351) (-3.437) (-3.529) 

Top10 CBSA 0.048 0.050 0.049 0.048* 0.049* 0.049* 

 
(1.334) (1.372) (1.354) (1.795) (1.812) (1.817) 

Constant 9.676*** 9.673*** 9.763*** 9.681*** 9.653*** 9.699*** 

 
(29.813) (30.994) (30.970) (36.839) (37.495) (36.585) 

       

Observations 22,510 22,510 22,510 29,064 29,064 29,064 

Year RE YES YES YES YES YES YES 
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Table 11 Innovation, New Business Formation and Financial constraints: by 

Employment Size 

This table presents the results of the regression equation (4) using subsamples by new business 

employment size.  The dependent variable is Logarithm of total number of new business formation. 

Panels A & B reports respectively the results using HP index and WW index as the measurement of 

financial constraints, for new businesses with employment size less than 100. Panels C & D reports 

respectively the results using HP index and WW index for new businesses with employment size 

greater than or equal to100.  See Appendix for details of constructing the two measurements. All 

regressions are executed based on random effect GLS model. Robust z-statistics in parentheses. 

*,**,*** mean significant at 10%, 5% an 1% respectively.  

 

Panel A: Small employment size using HP Index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.074*** 
  

0.053*** 
  

 
(7.270) 

  
(6.174) 

  

FC x Ln(SM) 0.018*** 
  

0.012*** 
  

 (6.526)   (5.218)   

Ln(CW)  
0.065*** 

  
0.040*** 

 

  
(4.597) 

  
(3.353) 

 

FC x Ln(CW)  
0.016*** 

  
0.009*** 

 

  
(3.782) 

  
(2.647) 

 

RD/TA 
  

-0.115 
  

-0.124 

   (-0.533)   (-0.816) 

FC x RD/TA 
  

-0.080 
  

-0.087 

   
(-1.026) 

  
(-1.613) 

FC 0.021 -0.010 0.016 0.006 -0.011 0.007 

 
(0.754) (-0.323) (0.549) (0.268) (-0.441) (0.277) 

Ln(Sale) 0.015*** 0.015*** 0.013** 0.005 0.005 0.007 

 (2.791) (2.577) (2.343) (1.086) (1.100) (1.424) 

Ln(Age) 0.014 0.013 0.013 0.018 0.016 0.016 

 
(0.871) (0.819) (0.818) (1.306) (1.197) (1.217) 

Leverage 0.009 -0.014 -0.016 0.014 -0.003 -0.003 

 
(0.373) (-0.590) (-0.671) (0.648) (-0.158) (-0.152) 

Ln(GDP/Cap) -0.144*** -0.168*** -0.178*** -0.146*** -0.160*** -0.165*** 

 (-4.027) (-4.697) (-4.817) (-4.946) (-5.349) (-5.266) 

GDP/Cap growth 0.002** 0.002*** 0.003*** 0.002*** 0.003*** 0.003*** 

 
(2.185) (2.920) (2.976) (3.775) (4.538) (4.568) 

% of College Grad. -0.004 -0.005 -0.006* -0.008*** -0.009*** -0.009*** 

 
(-1.397) (-1.617) (-1.775) (-2.900) (-3.082) (-3.214) 

Top10 CBSA 0.042 0.046 0.046 0.041 0.044 0.045* 

 (1.151) (1.263) (1.250) (1.526) (1.629) (1.662) 

Constant 9.036*** 9.217*** 9.437*** 9.182*** 9.294*** 9.407*** 
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(28.183) (29.355) (29.171) (35.926) (36.800) (34.847) 

       

Observations 22,920 22,920 22,920 29,633 29,633 29,633 

Year RE YES YES YES YES YES YES 

 

 

Panel B: Small Employment Size using WW index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.039*** 
  

0.031*** 
  

 
(5.917) 

  
(5.735) 

  

FC x Ln(SM) 0.100*** 
  

0.073*** 
  

 
(4.809) 

  
(4.417) 

  

Ln(CW)  0.034***   0.026***  

  
(4.120) 

  
(3.703) 

 

FC x Ln(CW)  
0.090*** 

  
0.057** 

 

  
(2.950) 

  
(2.575) 

 

RD/TA 
  

0.020 
  

0.005 

   
(0.216) 

  
(0.082) 

FC x RD/TA   -0.492   -0.620** 

   
(-1.241) 

  
(-2.139) 

FC 0.004 -0.034 0.200* 0.019 0.008 0.157 

 
(0.045) (-0.290) (1.765) (0.226) (0.082) (1.547) 

Ln(Sale) 0.017*** 0.019*** 0.018*** 0.009 0.010* 0.010* 

 
(2.781) (2.942) (2.869) (1.612) (1.830) (1.936) 

Ln(Age) 0.003 0.008 0.011 0.013 0.016 0.019 

 
(0.219) (0.512) (0.758) (1.018) (1.240) (1.466) 

Leverage -0.003 -0.019 -0.016 0.010 -0.004 -0.000 

 
(-0.141) (-0.776) (-0.671) (0.456) (-0.160) (-0.014) 

Ln(GDP/Cap) -0.179*** -0.181*** -0.183*** -0.167*** -0.166*** -0.166*** 

 
(-4.968) (-5.115) (-5.147) (-5.544) (-5.515) (-5.489) 

GDP/Cap 

growth 0.002** 0.003*** 0.003*** 0.002*** 0.003*** 0.003*** 

 
(2.441) (2.955) (2.874) (3.889) (4.584) (4.574) 

% of College 

Grad. -0.005 -0.005* -0.006* -0.008*** -0.009*** -0.009*** 

 
(-1.611) (-1.697) (-1.772) (-3.006) (-3.089) (-3.176) 

Top10 CBSA 0.046 0.047 0.046 0.045 0.045* 0.045* 

 
(1.236) (1.272) (1.254) (1.639) (1.654) (1.658) 

Constant 9.382*** 9.380*** 9.468*** 9.390*** 9.367*** 9.411*** 

 
(28.601) (29.730) (29.739) (35.389) (36.014) (35.192) 

       

Observations 22,510 22,510 22,510 29,064 29,064 29,064 

 
YES YES YES YES YES YES 
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Panel C: Large Employment Size using HP index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.112*** 
  

0.081*** 
  

 
(9.041) 

  
(7.002) 

  

FC x Ln(SM) 0.026***   0.018***   

 
(7.894) 

  
(5.748) 

  

Ln(CW)  
0.106*** 

  
0.077*** 

 

  
(6.324) 

  
(4.734) 

 

FC x Ln(CW)  
0.024*** 

  
0.016*** 

 

  
(5.081) 

  
(3.554) 

 

RD/TA   -0.138   0.122 

   
(-0.575) 

  
(0.558) 

FC x RD/TA 
  

-0.113 
  

-0.064 

   
(-1.279) 

  
(-0.816) 

FC -0.005 -0.049 -0.007 -0.041 -0.070** -0.048* 

 
(-0.162) (-1.514) (-0.234) (-1.621) (-2.530) (-1.791) 

Ln(Sale) 0.014** 0.013** 0.013** -0.008 -0.007 -0.001 

 
(2.239) (2.009) (2.072) (-1.471) (-1.192) (-0.252) 

Ln(Age) 0.015 0.008 0.007 0.016 0.008 0.007 

 
(0.807) (0.457) (0.416) (1.024) (0.553) (0.477) 

Leverage -0.040 -0.077** -0.079** -0.013 -0.041 -0.041 

 
(-1.296) (-2.474) (-2.529) (-0.473) (-1.475) (-1.449) 

Ln(GDP/Cap) -0.338*** -0.366*** -0.379*** -0.343*** -0.356*** -0.368*** 

 
(-8.441) (-9.157) (-9.248) (-9.868) (-10.183) (-10.217) 

GDP/Cap growth 0.013*** 0.014*** 0.015*** 0.015*** 0.015*** 0.016*** 

 
(13.673) (14.340) (14.352) (17.245) (17.837) (17.832) 

% of College Grad. -0.018*** -0.019*** -0.019*** -0.022*** -0.023*** -0.023*** 

 
(-5.857) (-6.040) (-6.292) (-8.392) (-8.530) (-8.797) 

Top10 CBSA 0.100*** 0.106*** 0.107*** 0.091*** 0.095*** 0.098*** 

 
(3.005) (3.234) (3.236) (3.615) (3.788) (3.913) 

Constant 8.946*** 9.129*** 9.452*** 9.076*** 9.130*** 9.336*** 

 
(24.691) (25.745) (25.824) (29.217) (29.831) (29.107) 

       

Observations 22,812 22,812 22,812 29,483 29,483 29,483 

Year RE YES YES YES YES YES YES 

 

Panel D: Large Employment Size using WW index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.057***   0.056***   

 
(7.057) 

  
(7.255) 

  

FC x Ln(SM) 0.136*** 
  

0.121*** 
  

 
(5.304) 

  
(5.154) 
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Ln(CW)  
0.049*** 

  
0.047*** 

 

  
(4.607) 

  
(4.719) 

 

FC x Ln(CW)  0.111***   0.092***  

  
(2.973) 

  
(2.893) 

 

RD/TA 
  

0.030 
  

0.085 

   
(0.299) 

  
(0.971) 

FC x RD/TA 
  

-0.638 
  

-0.968** 

   
(-1.345) 

  
(-2.299) 

FC 0.084 0.047 0.321** 0.110 0.081 0.278** 

 
(0.732) (0.335) (2.382) (1.037) (0.680) (2.284) 

Ln(Sale) 0.023*** 0.025*** 0.027*** 0.008 0.011* 0.013** 

 
(3.333) (3.595) (3.797) (1.352) (1.757) (2.204) 

Ln(Age) 0.009 0.012 0.017 0.027** 0.030** 0.034*** 

 
(0.597) (0.827) (1.135) (2.148) (2.337) (2.669) 

Leverage -0.062** -0.086*** -0.081** -0.016 -0.040 -0.033 

 
(-1.993) (-2.750) (-2.572) (-0.558) (-1.434) (-1.151) 

Ln(GDP/Cap) -0.373*** -0.371*** -0.374*** -0.354*** -0.348*** -0.350*** 

 
(-9.368) (-9.447) (-9.474) (-10.297) (-10.159) (-10.176) 

GDP/Cap 

growth 0.014*** 0.014*** 0.014*** 0.015*** 0.015*** 0.015*** 

 (13.322) (13.958) (13.773) (16.561) (17.438) (17.469) 

% of College 

Grad. -0.018*** -0.019*** -0.019*** -0.022*** -0.022*** -0.023*** 

 
(-5.945) (-6.038) (-6.151) (-8.225) (-8.342) (-8.527) 

Top10 CBSA 0.104*** 0.107*** 0.107*** 0.094*** 0.095*** 0.096*** 

 
(3.151) (3.228) (3.211) (3.709) (3.748) (3.774) 

Constant 9.342*** 9.296*** 9.406*** 9.231*** 9.144*** 9.218*** 

 
(25.491) (26.049) (26.034) (29.474) (29.720) (29.164) 

       

Observations 22,403 22,403 22,403 28,915 28,915 28,915 

Year RE YES YES YES YES YES YES 
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Table 12 Innovation and Growth in New Business Formation 

This table presents the results of the regression equation (4). The dependent variable is the growth rate 

in total number new business formation. Panel A and Panel B report respectively the results of 

regression using HP index and WW index as the measurement of financial constraints. See Appendix 

for details of constructing the two measurements. All regressions are executed based on random effect 

GLS model. Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 1% 

respectively.  

 

Panel A HP index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.001**   0.001   

 
(2.442) 

  
(1.467) 

  

FC x Ln(SM) 0.000*** 
  

0.000*** 
  

 
(3.723) 

  
(2.587) 

  

Ln(CW)  
0.002*** 

  
0.002*** 

 

  
(3.410) 

  
(3.396) 

 

FC x Ln(CW)  0.000***   0.000**  

  
(2.756) 

  
(2.523) 

 

RD/TA 
  

-0.054*** 
  

-0.050*** 

   
(-6.175) 

  
(-6.233) 

FC x RD/TA 
  

-0.017*** 
  

-0.016*** 

   
(-5.764) 

  
(-5.976) 

FC 0.003*** 0.004*** 0.005*** 0.002** 0.002*** 0.004*** 

 
(3.971) (4.119) (6.461) (2.501) (2.579) (5.115) 

Ln(Sale) 0.001*** 0.000 0.000 0.000 -0.000 -0.000 

 
(3.015) (0.827) (0.553) (0.949) (-1.552) (-1.185) 

Ln(Age) 0.003*** 0.003*** 0.003*** 0.002*** 0.003*** 0.003*** 

 
(4.241) (4.829) (4.601) (4.093) (4.677) (4.758) 

Leverage -0.001 -0.000 -0.000 -0.000 0.001 0.001 

 
(-0.631) (-0.162) (-0.110) (-0.283) (0.377) (0.430) 

Ln(GDP/Cap) -0.026*** -0.026*** -0.025*** -0.026*** -0.026*** -0.026*** 

 
(-23.269) (-23.282) (-23.238) (-24.765) (-24.948) (-24.834) 

GDP/Cap growth 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

 
(6.226) (6.012) (6.084) (8.806) (8.557) (8.669) 

% of College Grad. 0.000*** 0.000** 0.000*** 0.000*** 0.000*** 0.000*** 

 
(3.090) (2.459) (2.582) (4.330) (3.802) (3.852) 

Top10 CBSA -0.004*** -0.004*** -0.004*** -0.006*** -0.007*** -0.007*** 

 
(-6.237) (-6.643) (-6.750) (-11.418) (-11.842) (-11.783) 

Constant 0.258*** 0.259*** 0.267*** 0.257*** 0.258*** 0.265*** 

 
(23.467) (23.467) (24.446) (24.519) (24.659) (25.481) 

       

Observations 22,497 22,497 22,497 29,127 29,127 29,127 
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Year RE YES YES YES YES YES YES 

 

Panel B: WW index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) -0.000 
  

0.000 
  

 (-1.096)   (0.126)   

FC x Ln(SM) 0.001 
  

0.001** 
  

 
(1.222) 

  
(2.028) 

  

Ln(CW)  
0.001** 

  
0.001*** 

 

  
(1.983) 

  
(2.858) 

 

FC x Ln(CW)  
0.001 

  
0.002 

 

  (0.848)   (1.506)  

RD/TA 
  

-0.019*** 
  

-0.019*** 

   
(-4.734) 

  
(-5.023) 

FC x RD/TA 
  

-0.076*** 
  

-0.077*** 

   
(-3.958) 

  
(-4.587) 

FC 0.005 0.018** 0.024*** 0.008 0.014** 0.021*** 

 (0.648) (2.217) (3.219) (1.286) (2.319) (3.566) 

Ln(Sale) 0.000 0.000 0.000 0.000 0.000 0.000 

 
(1.329) (0.558) (0.502) (1.326) (0.318) (0.348) 

Ln(Age) 0.000 0.001 0.001 0.001*** 0.001*** 0.001*** 

 
(0.718) (1.278) (1.434) (3.048) (3.253) (3.444) 

Leverage -0.003 -0.001 -0.001 -0.001 -0.000 0.000 

 (-1.529) (-0.822) (-0.727) (-0.762) (-0.007) (0.064) 

Ln(GDP/Cap) -0.026*** -0.026*** -0.026*** -0.026*** -0.026*** -0.026*** 

 
(-22.935) (-23.362) (-23.164) (-24.404) (-24.834) (-24.580) 

GDP/Cap growth 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

 
(6.131) (5.715) (5.807) (8.499) (8.185) (8.304) 

% of College Grad. 0.000*** 0.000** 0.000*** 0.000*** 0.000*** 0.000*** 

 (3.105) (2.370) (2.737) (4.440) (3.843) (4.134) 

Top10 CBSA -0.004*** -0.004*** -0.004*** -0.006*** -0.007*** -0.007*** 

 
(-5.973) (-6.474) (-6.479) (-11.123) (-11.578) (-11.493) 

Constant 0.257*** 0.263*** 0.264*** 0.255*** 0.259*** 0.260*** 

 
(22.778) (23.454) (23.702) (23.824) (24.369) (24.621) 

       

Observations 22,089 22,089 22,089 28,561 28,561 28,561 

Year RE YES YES YES YES YES YES 
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Table 13 Financial Constraints, Innovation, and Small Business Formation  

This table presents the results of the regression equation (4). The dependent variable is the proportion 

of small business in total new business formation. Panel A and Panel B report respectively the results 

of regression using HP index and WW index as the measurement of financial constraints. See 

Appendix for details of constructing the two measurements. All regressions are executed based on 

random effect GLS model. Robust z-statistics in parentheses. *,**,*** mean significant at 10%, 5% an 

1% respectively.  

  

Panel A: HP index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.008   0.132***   

 
(0.794) 

  
(6.874) 

  

FC x Ln(SM) -0.017 
  

0.028*** 
  

 
(-1.050) 

  
(5.557) 

  

Ln(CW) 
 

0.014 
  

0.148*** 
 

  
(1.494) 

  
(5.597) 

 

FC x Ln(CW)  0.011   0.030***  

  
(0.651) 

  
(4.040) 

 

RD/TA 
  

-0.129 
  

-0.663** 

   
(-1.244) 

  
(-1.979) 

FC x RD/TA 
  

0.176 
  

-0.427*** 

   
(0.257) 

  
(-3.535) 

FC -0.091 -0.172* -0.142 0.061 0.012 0.080* 

 
(-0.898) (-1.699) (-1.534) (1.476) (0.261) (1.800) 

Ln(Sale) 0.010 0.005 0.006 -0.030*** -0.027*** -0.013* 

 
(1.173) (0.496) (0.646) (-3.963) (-3.432) (-1.659) 

Ln(Age) -0.063* -0.062* -0.063* -0.007 -0.029 -0.033 

 
(-1.701) (-1.674) (-1.703) (-0.221) (-0.983) (-1.107) 

Leverage -0.053 -0.059 -0.057 -0.115** -0.160*** -0.153*** 

 
(-0.606) (-0.682) (-0.655) (-2.096) (-2.909) (-2.746) 

Ln(GDP/Cap) -1.529*** -1.535*** -1.529*** -1.460*** -1.467*** -1.480*** 

 
(-10.479) (-10.756) (-10.690) (-19.070) (-19.421) (-19.571) 

GDP/Cap growth 0.002 0.002 0.002 0.001 0.003* 0.003* 

 
(0.721) (0.728) (0.753) (0.942) (1.650) (1.737) 

% of College Grad. -0.057*** -0.057*** -0.057*** -0.053*** -0.053*** -0.054*** 

 
(-7.466) (-7.505) (-7.417) (-12.936) (-12.961) (-13.142) 

Top10 CBSA 0.286*** 0.285*** 0.287*** 0.299*** 0.307*** 0.311*** 

 
(6.808) (6.749) (6.863) (12.876) (13.161) (13.465) 

Constant 23.238*** 23.305*** 23.281*** 22.490*** 22.411*** 22.770*** 

 
(17.425) (17.970) (17.843) (32.074) (32.847) (33.167) 

       

Observations 11,489 11,489 11,489 29,633 29,633 29,633 
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Year RE YES YES YES YES YES YES 

 

 

Panel B: WW index 

  (1) (2) (3) (4) (5) (6) 

Ln(SM) 0.077***   0.097***   

 
(6.287) 

  
(9.031) 

  

FC x Ln(SM) 0.200*** 
  

0.204*** 
  

 
(5.503) 

  
(6.802) 

  

Ln(CW) 
 

0.086*** 
  

0.101*** 
 

  
(4.892) 

  
(6.827) 

 

FC x Ln(CW)  0.192***   0.189***  

  
(3.362) 

  
(4.254) 

 

RD/TA 
  

-0.597*** 
  

-0.484*** 

   
(-4.210) 

  
(-3.984) 

FC x RD/TA 
  

-3.958*** 
  

-5.676*** 

   
(-5.726) 

  
(-9.332) 

FC 0.363* 0.276 1.164*** 0.749*** 0.604*** 1.359*** 

 
(1.771) (1.170) (5.256) (4.118) (3.094) (7.165) 

Ln(Sale) 0.021** 0.020* 0.024** 0.000 0.003 0.013 

 
(2.011) (1.876) (2.372) (0.016) (0.336) (1.385) 

Ln(Age) -0.075*** -0.075*** -0.062** -0.052*** -0.054*** -0.038* 

 
(-3.132) (-3.124) (-2.517) (-2.630) (-2.749) (-1.883) 

Leverage -0.110* -0.140** -0.116* -0.125** -0.165*** -0.124** 

 
(-1.779) (-2.229) (-1.817) (-2.293) (-2.985) (-2.206) 

Ln(GDP/Cap) -1.515*** -1.514*** -1.509*** -1.505*** -1.490*** -1.492*** 

 
(-17.430) (-17.600) (-17.620) (-20.024) (-20.088) (-20.236) 

GDP/Cap growth 0.002 0.003 0.003 0.001 0.003 0.003 

 
(1.024) (1.462) (1.402) (0.754) (1.529) (1.543) 

% of College Grad. -0.053*** -0.053*** -0.053*** -0.053*** -0.053*** -0.054*** 

 
(-10.387) (-10.425) (-10.451) (-12.532) (-12.643) (-12.856) 

Top10 CBSA 0.304*** 0.306*** 0.304*** 0.311*** 0.313*** 0.314*** 

 
(10.068) (10.189) (10.191) (12.913) (13.124) (13.253) 

Constant 23.048*** 22.975*** 23.154*** 22.910*** 22.674*** 22.856*** 

 
(28.791) (29.211) (29.320) (32.796) (33.094) (33.293) 

       

Observations 22,510 22,510 22,510 29,064 29,064 29,064 

Year RE YES YES YES YES YES YES 
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Table 14: County level regression 

This Table reports the results using the aggregate county level data for the baseline regression as in equation (3). In Panel A, the dependent variables are the logarithm of total 

new business formation. Columns (1) to (3) report the results using the full sample. Columns (4) to (6) report the results using the subsample of small size startups, and 

Columns (7) to (9) report the results using the subsample of large size startups. Panel B reports the results on the dynamics of new business establishments. Columns (1) to 

(3) report the results using the growth rate of all establishment as the dependent variable. Columns (4) to (6) report the results using the growth rate as the dependent variable 

using small size subsample, and Columns (7) to (9) report the results using the proportion of small size startups in total new business establishments as the dependent 

variable.   

Panel A: Total number of new business establishments  

  Establishment (All) Establishment (Small Size) Establishment (Large Size) 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ln(SM) 0.011*** 
  

0.013*** 
  

0.023*** 
  

 (2.995)   (3.578)   (3.472)   

Ln(CW)  
0.008** 

  
0.010** 

  
0.011 

 

  
(2.325) 

  
(2.046) 

  
(1.273) 

 

RD/TA 
  

0.101 
  

0.128 
  

0.248* 

   
(1.455) 

  
(1.619) 

  
(1.820) 

Ln(Sale) 0.013 0.019*** 0.025*** 0.009 0.018*** 0.025*** 0.009 0.028*** 0.038*** 

 (1.603) (3.294) (4.438) (1.185) (2.949) (4.198) (0.803) (2.745) (3.429) 

Ln(Age) 0.003 0.002 0.002 0.027** 0.026** 0.026** 0.034* 0.032 0.033* 

 
(0.345) (0.274) (0.233) (2.577) (2.485) (2.494) (1.726) (1.591) (1.673) 

Leverage -0.056 -0.067** -0.070** -0.010 -0.024 -0.028 0.003 -0.026 -0.027 

 
(-1.601) (-2.010) (-2.108) (-0.286) (-0.721) (-0.830) (0.044) (-0.460) (-0.472) 

Ln(GDP/Cap) 0.144*** 0.150*** 0.146*** -0.088*** -0.081*** -0.086*** -0.291*** -0.278*** -0.288*** 

 (9.248) (9.696) (9.409) (-3.818) (-3.572) (-3.836) (-7.858) (-7.724) (-7.821) 

GDP/Cap growth 0.001** 0.002*** 0.002*** 0.003*** 0.003*** 0.003*** 0.016*** 0.017*** 0.017*** 
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(2.428) (3.148) (3.197) (3.500) (4.154) (4.187) (11.452) (12.295) (12.333) 

% of College Grad. 0.004*** 0.003*** 0.003*** -0.013*** -0.013*** -0.013*** -0.024*** -0.025*** -0.025*** 

 (3.938) (3.633) (3.477) (-10.339) (-10.559) (-10.620) (-9.243) (-9.359) (-9.400) 

Top10 CBSA -0.004 -0.003 -0.001 -0.011 -0.010 -0.007 0.004 0.009 0.012 

 
(-0.285) (-0.217) (-0.073) (-0.558) (-0.478) (-0.350) (0.192) (0.400) (0.529) 

Constant 7.280*** 7.193*** 7.220*** 6.991*** 6.881*** 6.915*** 7.075*** 6.886*** 6.946*** 

 
(46.929) (47.645) (47.700) (30.724) (31.284) (31.721) (19.526) (19.834) (19.888) 

          

Observations 6,732 6,732 6,732 6,732 6,732 6,732 6,638 6,638 6,638 

R-squared 0.393 0.390 0.389 0.310 0.307 0.306 0.452 0.448 0.449 

Fixed Effect YES YES YES YES YES YES YES YES YES 

 

Panel B: Dynamics of new business establishments 

  Establishment growth (All) Establishment growth (Small Size) % of Small Size Establishment 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ln(SM) 0.000 
  

-0.001 
  

0.000 
  

 
(0.729) 

  
(-0.687) 

  
(0.010) 

  

Ln(CW) 
 

0.001** 
  

0.002* 
  

0.013 
 

  
(2.230) 

  
(1.922) 

  
(0.697) 

 

RD/TA   -0.004   -0.023**   0.222 

   
(-0.750) 

  
(-2.377) 

  
(1.041) 

Ln(Sale) -0.001 -0.001 -0.000 -0.001 -0.003*** -0.002*** -0.000 -0.006 0.004 

 
(-1.423) (-1.562) (-1.029) (-1.256) (-3.224) (-3.305) (-0.010) (-0.343) (0.214) 

Ln(Age) -0.001 -0.000 -0.001 0.000 0.001 0.000 0.078* 0.080* 0.080* 

 
(-0.759) (-0.676) (-0.880) (0.233) (0.418) (0.150) (1.849) (1.898) (1.922) 
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Leverage -0.000 0.000 -0.001 0.015** 0.017** 0.015** 0.211* 0.220* 0.217* 

 
(-0.019) (0.017) (-0.214) (2.233) (2.501) (2.268) (1.655) (1.732) (1.662) 

Ln(GDP/Cap) -0.020*** -0.020*** -0.020*** -0.034*** -0.035*** -0.034*** -1.262*** -1.262*** -1.271*** 

 
(-13.254) (-13.675) (-13.163) (-8.582) (-8.672) (-8.294) (-12.585) (-12.779) (-12.806) 

GDP/Cap growth 0.002*** 0.002*** 0.002*** -0.000* -0.000** -0.000* 0.003 0.003 0.003 

 
(13.817) (13.944) (13.971) (-1.821) (-1.992) (-1.940) (1.246) (1.237) (1.235) 

% of College Grad. 0.000*** 0.000*** 0.000*** 0.001*** 0.001*** 0.001*** -0.060*** -0.060*** -0.060*** 

 
(3.824) (3.888) (3.953) (3.592) (3.733) (3.839) (-15.165) (-15.273) (-15.223) 

Top10 CBSA 0.000 0.000 0.000 -0.002 -0.003 -0.002 0.028 0.024 0.027 

 
(0.083) (0.014) (0.135) (-0.431) (-0.572) (-0.472) (0.328) (0.284) (0.323) 

Constant 0.221*** 0.218*** 0.218*** 0.350*** 0.353*** 0.349*** 19.490*** 19.479*** 19.535*** 

 
(14.864) (15.428) (15.191) (8.934) (9.081) (8.920) (18.950) (19.391) (19.443) 

          

Observations 6,569 6,569 6,569 6,569 6,569 6,569 6,732 6,732 6,732 

R-squared 0.113 0.113 0.113 0.026 0.026 0.026 0.642 0.642 0.642 

Fixed Effect YES YES YES YES YES YES YES YES YES 
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Figure 1: Total New Business Formation between 1986 and 2018   

This figure depicts the total number of new business formation by employment size in the 

manufacturing industries over the sample period.   
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Figure 2: Total patent grants by State 

This figure depicts the aggregate total number of patent grants in each of 47 States and D.C. in the 

sample between 1986 and 2018.   
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Figure 3: Total new business formation by State 

This figure depicts the median value of annual total number of new business formation in each of 47 

States and D.C. in the sample between 1986 and 2018.   
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Appendix A: Variable Definitions 

Variable Estimation 

HP The HP index is constructed as HP = -0.737Size + 0.043Size2 – 0.040Age, Size = 

log(total assets (at),  Age = number of years the firms is listed with a non-missing fiscal 

year end stock price on Compustat. 

WW The WW index is estimated as WW=–0.091*CF – 0.062*DIVPOS + 0.021*TLTD – 

0.044*LNTA + 0.102*ISG – 0.035*SG, where CF is the ratio of cash flow to total assets; 

DIVPOS is an indicator that takes the value of one if the firm pays cash dividends; TLTD 

is the ratio of the long-term debt to total assets; LNTA is the natural log of total assets; 

ISG is the firm’s three-digit SIC industry sales growth; and SG is the firm’s sales growth. 

 


