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Impact of Entrepreneurship on Growth? 
Evidence is mixed 
 The Impact of Entrepreneurship on Growth 

 Positive: Audretsch & Keilbach,2004; Klapper et al., 2010 
 Negative: Blanchflower,2000 
 Non-linear: Carree et al, 2002; van Stel et al, 2005 
 

 

 Overview of Measurement of Entrepreneurship 
 Self-Employment Rate (Business Ownership Rate) 
 New Business Start-up Rate  
 Measures Proposed by Global Entrepreneurship Monitor (GEM): 

Nascent Entrepreneurship rate, New Business Ownership rate, Total 
Early-Stage Entrepreneurial Activity (TEA), Established Business 
Ownership Rate, Overall Entrepreneurial Activity Rate  

 Measures Proposed by World Bank Group Entrepreneurship Survey 
(WBGES): Entry Rate, Entry per Capita, Business Density 

 



 Patent 
 There is difference between persons who invent and who 

commercialize the inventions. 
 Braunerhjelm et al. (2010) show that  

 Only about half of the invention disclosures in US universities 
result in patent applications; 

 Half of the applications result in patents;  
 Only one-third of patents are licensed; 
 Only 10–20% of licenses yield significant income.  
 Put differently, only 1% or 2% of inventions are successful in 

reaching the market and yielding income.  
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Impact of Entrepreneurship on Growth? 
A tale of two theories 
 Agent selects entrepreneurship vs. wage work if 

 Low risk aversion (Khilstrom and Laffont, 1979) 
 Jack of all trades (Lazear, 2005) 
 Wealthy and high ability (Evans and Jovanovic, 1989) 

 
 

 Endogenous growth theory 
 Innovation is engine of growth (Aghion and Howitt, 1992; 

Grossman and Helpman, 1991; Jones, 1995; Romer, 1990) 
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Outline of Presentation 
 Model 

 Embed entrepreneurial occupational choice into Romer 
(1990) endogenous growth model 

 Entrepreneurship and growth have inverted U relationship 

 Evidence 
 8 U.S. high tech manufacturing sectors, 1983-1999 
 Self-employment has positive first-order and negative 

second-order effects on contemporaneous and long-run 
output growth. Overall, positive effect dominates. 

 Spillover of entrepreneurship from high-tech to non high-
tech manufacturing sectors. 

 Conclusion 



10/12/2015 6 6 

The Model:  
Romer (1990) with occupational choice 
 Sectors: final goods, intermediate goods, research 

 Research firm invents new intermediate goods, gets 
infinitely-lived patents, and sells rights to monopolists 

 Monopolists sell intermediate goods to competitive firm that 
manufactures final goods 

 
 Continuum of agents indexed by entrepreneurial skill 

s drawn from F with two occupational choices: 
 Production worker hired by final goods firm, earning 

competitive wage w 
 Entrepreneur that launches research firm, earning e(s)  
 

 Engine of growth: expansion in number of 
intermediate goods 
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Final & Intermediate Goods 
 Final goods competitive firm: 

 
 

 Wage paid production labor: 
 
 

 Demand for intermediate goods: 
 
 

 Intermediate goods monopolist: 
 
 

 Output policy: 
 
 

 Payoff per innovation: 
 

∫∫ −−−
K

ii

K

iXL
diXPwLdiXAL

i 00

1

,
max ββ

∫ −−=
K

i diXALw
0

11 βββ

βββ −−= ii XALP )1(

iiX
cXXAL

i

−− −βββ 1)1(max

ββ /12 ]/)1[( cALX i −=

βββββπ /112 ]/)1([)/11( −−−+= cALr



10/12/2015 8 8 

Research Firm & Occupational Choice 
 Research firm innovation production function: 

 
 Externality: stock of knowledge K  engine of growth 

 
 Firm’s problem:  

 
 Investment policy: 

 
 Entrepreneurial income:  

 
 Occupational choice:  

 
 Labor supply equals demand: 

 
 Extent of entrepreneurship: 
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Equilibrium & BGP 
 Equilibrium threshold skill level: (determines E) 

 
 

 BGP growth rate: 
 
 

 Extent of entrepreneurship                     determined by 
threshold skill level   , which is independent of growth 
rate g 
 Thus G does not affect E 
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Impact of Entrepreneurship on Growth: 
Inverted U relationship 
 To determine impact of E on G, take derivative of g 

with respect to threshold skill level  
 

 Proposition 3: An increase in E is associated with an 
increase in G if and only if  
 
Cutoff skill: 
 

Peak impact of E on G: 
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Impact of Entrepreneurship on Growth: 
Inverted U relationship 
 Two competing effects of E on G: 

 Entrepreneurship effect (positive): increase in E  
more innovation 
 Occurs in any R&D-based growth model 

 Production effect (negative): increase in E  reduces 
no. of production workers  reduces final goods 
output  reduces demand for intermediate goods  
lowers payoff per innovation 
 Due to occupational choice   

 Entrepreneurship effect subject to diminishing returns, 
so get inverted U relationship 
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Empirical Evidence 
 Empirical proxies 

 Entrepreneurship: self-employment rate SER in high-tech 
manufacturing sectors. 
 high-tech : there are at least 15 R&D workers and 190 

technology-oriented workers per thousand workers, where 
technology-oriented workers include engineers, life and 
physical scientists, mathematical specialist, and engineering, 
scientific, and computer managers. (Kask and Sieber, 2002, 
Table 1) 

 Growth: output growth 
 Datasets 

 U.S. Bureau of Labor Statistics (BLS): SER  
 NBER-CES manufacturing productivity database: employment, 

the capital stock, value of shipments, value added, payroll 
 Final merged dataset:  8 sectors, 1983-1999 
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Measures of Growth 
 

 Output Growth: 
 Growth rate of real value of shipments per employee (GRSHP); 

Growth rate of real value added per employee (GVADD) 
 
 

 Calculate contemporaneous growth rates and 5-year 
geometric average growth rates 
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Empirical Strategy 

 Regression Equation: 
 
 OLS regressions  
 2SLS regressions 

 Endogenous variables: SER, SER^2 
 Instrumental variables: L.SER, L. SER^2, lnPL  
 Tests: endogeneity test, Basmann over-

identification test,  Arelleno Bond test for 
autocorrelation  

2
0 1 2 3 logit it it it t i itG SER SER KL Dγ γ γ γ λ ε= + + + + + +
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  All sectors have average self-employment rates below the peak. We infer 
that on average an increase in entrepreneurship should be associated with 
an increase in growth.  
 The self-employment rate in sector 34 “Scientific & controlling instruments” 
has self-employment rate at 1.91% in 1983, 1.41% in 1994, 1.89% in 1995, 
1.66% in 1996.and 0.98% in 1999. 
 E and G have inverted U relationship, but dominant effect is positive: 
entrepreneurship effect dominates production effect 
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FIGURE 1: HIGH-TECH MANUFACTURING OUTPUT AS A 
PRECENTAGE OF ALL MANUFACTURING OUTPUT, 1983-1999 
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Empirical Strategy (Cont.) 
 Testing Entrepreneurship Spillover Effects   

 
 

                      : lagged self-employment rate in the high tech 
manufacturing sectors 

        :Dummy variable for years after 1994 (Figure 1) 
 Estimation:  

 OLS  
 2SLS (Endogenous var: SER; IV: L.SER and L.SER^2 ) 

 We find there is a spillover effect from high-tech to non 
high-tech sectors 

. _ tL Hightech SER

95 99D −
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Conclusion 
 Identified inverted U relationship between E and G 

theoretically and empirically 
 Proposed two competing mechanisms: 

 Entrepreneurship effect (positive) 
 Production effect (negative) 

 Positive effect dominates empirically 
 There are spillovers of entrepreneurship across 

industries. 
 Future research 

 Theory: study impact of G on E, not just E on G 
 Empirics:  

 Better measures of E  
 Estimate inter-relationship between E and G 
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Thank you!  
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 Following grow at rate g along BGP: 
 Number of innovations, R&D investment, research firm 

size, final goods output, wage paid worker, 
entrepreneurial income   

 Following constant along BGP: 
 Payoff per innovation, threshold skill level (no. of E), 

intermediate goods output 
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TABLE 2: SIC INDUSTRY CODES FOR HIGH-TECH U.S. 
MANUFACTURING SECTORS, EXACT BUREAU OF LABOR 
STATISTICS (BLS) DESCRIPTIONS, AND BLS SECTOR NUMBERS 
 

SIC Industry Codes BLS Description BLS Sector 

281&286 Industrial & misc chemicals 65 

283 Drugs 61 

357 Computers & related equipment; 
Office & accounting machines 22&23 

366 Radio, TV, & communication 
equipment 26 

367 Elect mach, equip & suppl,n.e.c.,not 
spec 27 

372 Aircraft & parts 29 

376 Guided missiles, space vehicles, & 
parts 32 

381&382 Scientific & controlling instruments 34 
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Source: unpublished reports from the U.S. Bureau of Labor Statistics (BLS). 
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 Testing for Coefficient Heterogeneity 
 Interact SER and SER^2 with sector dummies 
 Instruments for interaction terms: interact L.SER, L.SER^2 and lnPL with 

sector dummies. 
 No evidence suggesting the growth-maximizing SER varies across 

sectors 
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