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Introduction

 Old debate on the direction of causality between Finance and 

Economic Growth.

 Finance leads economic growth

 Schumpeter(1911)

 Economics with good growth develop financial markets

 Robinson(1952)



Situation

 Effects of financial market development on technological 

innovation

 Reducing external capital cost by overcoming moral hazard and 

adverse selection

 Evaluating risky innovative projects

 Managing risks by diversification



Research Questions

Do the development of equity market affects innovation in 

industries that are more dependent on external finance?

Do the development of credit market affects innovation in 

industries that are more dependent on external finance?

Do the development of equity market affects innovation in high-

tech industries?

Do the development of credit market affects innovation in high-

tech industries? 



Main Findings

The development of equity markets encourage innovation in 

industries that are more dependent on external finance and that 

are more high-tech intensive.

However, the development of credit markets discourage 

innovation in industries with those characteristics.



Hypothesis Development

Equity markets are more likely to have a positive effect on 
innovation in more external finance-dependent industries due to …

 Rights for upside returns and none of collateral requirements

 Brown, Fazzari, and Peterson(2009)

 Relevant information inherent in equilibrium prices

 Grossman(1976)

 Feedback effects of market security prices.

Hypothesis 1: Equity market development promote innovation in 
industries that are more dependent on external finance.



Hypothesis Development

Credit markets are less likely to promote innovation in industries that 

are more dependent on external finance due to…

 None of feedback effects in bank financing due to a lack of price signals

 Rajan and Zingales (2001)

 Innovative firm’s limited amounts of cash flows to service debt

 Brown, Martinsson, and Petersen (2012), Brown, Fazzari, and Petersen(2009)

Hypothesis 2: Credit market development discourage innovation in 

industries that are more dependent on external finance.



Hypothesis Development

Equity markets helpful to innovation in high-tech industries due to...

Its rich set of risk management tools encouraging investment in 

innovative(or high risk-high return) projects

 Levine (2005), Bravo-Biosca (2007)

 Hypothesis 3: Equity market development will promote innovation 

in high-tech industries. 



Hypothesis Development

Credit markets discourage innovation in high-tech industries due to 
…

Under-investment in innovative projects by bank’s excessive risk-aversion

 Stiglitz (1985), Weinstein and Yafeh (1998)

Possible adverse selection problem and moral hazard issue that high-tech 
firms substitute high-risk for low-risk projects

 Brown, Fazzari, and Petersen(2009)

Hypothesis 4: Credit market development will discourage innovation 
in high-tech industries



Hypothesis(Summary)

1. Equity market development promote innovation in industries that are more 

dependent on external finance.

2. Credit market development discourage innovation in industries with above 

characteristics.

3. Equity market development promote innovation in high-tech industries.

4. Credit market development discourage innovation in high-tech industries.



Key Variables

4 Dependent variables:

 Number of patents

 Proxy for innovation quantities

 Number of citations

 Proxy for innovation quality

 Patent’s originality score

 High score implies patents that cite a wider array of technology classes of patents

 Patent’s generality score

 High score implies patents that is cited by a wider array of technology classes of patents



Key variables

 Independent variables:
 Equity market development:

 Stock market capitalization / GDP

 Credit market development:
 Domestic credit provided by banking sector/ GDP

 Dependence on external finance:
 Capital expenditures + R&D expenses – Cash flow from operation

 High-tech intensiveness:
Annual gross growth in R&D expenses

 Control Variables
 Industrial share of total value added & Industrial share of export to US.



Summary Statistics



Empirical Specification 

 Innovation: One of innovation proxies(Patent, Citation, 
Originality, Generality)

 Industry: Either Dependence or High-tech.



Empirical Specification 

 Innovation: One of innovation proxies(Patent, Citation, 

Originality, Generality, R&D)

 Industry: Either Dependence or High-tech.



Financial development, dependence on external 

finance, and innovation



Financial development, high-tech intensiveness, 

and innovation



Robustness Checks

Country-industry fixed effects

Add dummies for country-industry fixed effects

Alternative proxies for financial development

 Alternative proxy for equity market development: 

Stock market traded value / GDP

 Alternative proxy for credit market development:

All private credit / GDP 



Robustness Check:

Country-industry fixed effects



Robustness Check:

Alternative proxies for financial development



Conclusions

The development of equity markets encourage innovation in 

industries that are more dependent on external finance and that 

are more high-tech intensive.

However, the development of credit markets discourage 

innovation in industries with those characteristics.


