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Abstract 

In this article we investigate the finance-innovation nexus. We use data from the European Innovation 
Scoreboard of the European Commission in the period 2000-2019 for 36 countries. We found that the 
finance and support of R&D and innovation is positively associated to “Average Annual GDP Growth”, 
“Basic-School Entrepreneurial Education and Training”, “Innovation Index”, “Intellectual Assets”, 
“Lifelong Learning”, “Private Co-founding of Public R&D Expenditure”, “Public-Private Co-Publications”, 
“R&D Expenditure Public Sector”, “Tertiary Education”, “Venture Capital” and negatively associated to 
“Design Application”, “Employment Impacts”, “Employment MHT Manufacturing KIS Services”, 
“Enterprise Birth”, “Foreign Doctorate Students”, “Government Procurement of Advanced Technology 
Products”, “Human resources”, “Linkages”, “Trade Mark Applications”. 
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1. Introduction 

The article affords the question of the finance-innovation nexus. Innovation has become one of the 

major topics in economics not only for managerial sciences but also for macroeconomics and 

political economics. The motivation is simple: technological change and innovation are associated 

to greater economic growth. Innovation economics and knowledge economics are positively 

associated to human capital and require the investment in education, universities, and research 

institutes. The role of human capital in economic growth has been recognized in the classical theory 

of economic growth (Solow, 1956) either in organizational studies (Arrow, 1971). Specifically, the 

role of human capital and the knowledge economy in economic growth consists in the production of 

innovation through Research and Development. Even if there are controversial effects in terms of 

employment based on the differences between product innovation and process innovation and about 

the existence of a “compensation effect” in the innovation-employment nexus (Piva & Vivarelli, 

2018) there are positive impacts of innovation in promoting occupation (Costantiello & Leogrande, 

2020). But the ability of innovation to generate a positive effect on economic growth is essentially 

based on the possibility of tech firms, either large corporations either SMEs, to be efficiently 

financed. Countries that are interested in promoting innovation should also implement the 

conditions for the creation of new financial institutions and financial organizations. At this point 

some critiques is necessary since financial institutions and organization can have distorted 
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incentives in respect to innovation and can prefer speculative investments. But even controlling for 

free riding, shortermism, shareholder maximization and empire building of managers there is a 

positive relationship between finance and innovation. Countries that develop a complex financial 

system based either on banking intermediaries either on non-banking intermediaries i.e. private 

equity and venture capital corporations, have also greater probabilities to promote innovative firms. 

Generally high-innovative firms require external finance since they invest more and have the 

tendency to experiment a scarcity in internal resources. Since, more innovative firms, either large 

corporations and SMEs, need external finance, then the degree of financial development is a 

necessary requirement to boost innovation and growth.  

 
Figure 1. The Finance-Innovation Nexus.  

Finance-growth nexus. The relevance of financial development for economic growth has been 

recognized in economic literature. (Rajan & Zingales, 2001) show that there is a causal relationship 

between financial development and economic growth.  Financial development is fairer for non-

collateralized firms. The finance-growth nexus is empowered by complex financial systems that can 

mix relationship banking (Ferri & Messori, 2000) with arm’s length finance. The efficient 

implementation of the finance-growth nexus requires also an adequate institutional framework able 

to create the condition for financial regulation and surveillance. (Rajan & Zingales, 1998) show that 

financial development has a positive impact on growth through the reduction of the costs of external 

finance. Since innovative firms are more oriented to external finance than the reduction of the cost 

of external finance can promote innovative firms and create the conditions for a deeper economic 

growth. There are two elements that can improve the finance-growth nexus: the heterogeneity of 
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financial institutions and organizations, the ethical orientation of managers in evaluating risks in 

high-tech firms. To maximize the relevance of the finance-innovation nexus it is relevant also to 

reduce the shortermist orientation of managerial choices and orient the governance of financial 

institutions and organization towards long run perspectives.   

Innovation-growth nexus. The relationship between innovation and growth, especially through 

technological change has been at the center of the “Endogenous Growth Theory”. The “Endogenous 

Growht Theory” has showed that, all things equal, the possibility to improve outputs based on fixed 

inputs in the short-term, is associated essentially to innovation and technological change. The 

“Endogenous Growht Theories” has recognized a relevant impact on human capital and Research 

and Development in economic growth. (Romer, 1994) considers the “Endogenous Growht Theory” 

as a distinguished approach in respect to neoclassical growth theory. In fact, while on one hand 

neoclassical theory considers the relevance of exogenous factors in producing growth, on the other 

hand the “Endogenous Growth Theory” analyzes the economic growth as the product of inner 

forces in the productive system.  

Finance-innovation nexus. The finance-innovation nexus analyzes the methodologies by which the 

financial system can promote innovation. The presence of a complex financial system based on 

banking and non-banking intermediaries can improve the probability of innovative firms to have 

access to finance. The finance-innovation nexus is relevant for the fact that more innovative firms 

tend to use external finance while internal finance is the preferred choice of low-innovative firms. 

Since innovative firms need external finance to promote technological change, then the presence of 

a financial developed system offers more opportunities to finance innovative firms. Venture 

capitalist corporations and private equity, as showed in the economic literature reported in the 

paragraph 2, are positively associated to deeper technological change and innovation. If financial 

systems are underdeveloped than firms, especially SMEs, can choose to finance their innovative 

technologies through informal finance, reducing the efficiency of the finance-innovation nexus. 

This means that if politicians are interested in creating a financial system able to boost innovation, 

then they should promote institutional reforms oriented to increase the presence of banking and 

non-banking intermediaries such as venture capital corporations.  

Finance innovation nexus and innovation-employment nexus. There are also relevant 

connections between the finance-innovation nexus and the innovation-employment nexus. The 

finance-innovation nexus can improve innovation among firms. But not all the typologies of 

innovation are positively associated to employment. Product innovation can boost employment 

while process innovation is negatively associated to employment. This means that if the policy 

maker intends to promote a financial system able to improve innovation with positive effect on 
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employment then the policy maker should design incentives to promote financial institutions and 

organizations able to increase product innovation. Product innovation is positively associated to 

Research and Development and human capital.  

A Schumpeterian Economy. In the context of innovation, a relevant role should be recognized at 

the Schumpeterian (Schumpeter, 2013) economics either for the importance recognized to the role 

of the creative-destruction either for the role of entrepreneurship in the development of market 

economy. Especially the fourth industrial revolution, based on machine learning and artificial 

intelligence, presents the characteristics of the Schumpeterian economy. But, to orient firms toward 

innovation and technological change it is necessary to create a financial system that can offers the 

adequate incentives to innovate. 

The question of ethics in corporate governance of banks and financial institutions. But in a 

certain sense even the presence of complex and sophisticated financial systems cannot  necessarily 

guarantee the identity between the potential and the real degree of innovation or, at least, an 

adequate degree of innovation able to sustain a deeper economic growth. The mismatch between 

potential innovation and real innovation can be due also to ethical reasons. In effect, even if the 

financial system is heterogeneous and characterized by the presence of banking and non-banking 

intermediaries, it can be the case that corruption, selfism, shortermism, predatory behaviors, profit 

maximization and shareholder maximization could reduce the ability of the financial sector to 

evaluate high-tech firms. In this case a model oriented to stakeholder management (Ferri & 

Leogrande, 2015), able to recognize the social and communitarian engagement of financial 

organizations and institutions can orient the financial sector toward a deeper connection with high-

innovative firms, creating the premise for a sustained growth and a positive impact on employment 

based on innovation.  

The determinants of innovation. It is necessary also to consider the role of institution in 

innovation. (Leogrande, et al., 2020) show that the probability to innovate is positively associated to 

the general performance of the economy and with a business environment that is oriented toward 

the promotion of entrepreneurship. (Leogrande, et al., 2020) show the investment of well-

established corporations in Research and Development improves net sales and reduces capital 

expenditures. But to promote innovation is also relevant to increase the attractiveness of research 

systems (Leogrande, et al., 2020). Finally, it is necessary to recognize the role of human capital in 

creating the conditions for innovation and technological change (Leogrande, et al., 2020). But the 

fourth industrial revolution with artificial intelligence and machine learning can change the 

methodologies of risk evaluation and the mechanisms to finance innovative-firms. Since there are 

many data about the ability of start-up to survive in early stages and to improve technologies and 
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acquire markets and customers then algorithms can be more efficient in the evaluation of the 

unknown unknows connected with startups and newcos in respect to traditional banking and non-

baking organizations. 

The article continues as follows: the second paragraph presents a critical analysis of the economic 

literature, the third paragraph contains the model and the main results, the fourth paragraph 

concludes, the appendix shows the econometric analysis.  

 

2. Literature Review  

(Hall, 2002) affords the question of the funding of Research and Development. The author affords 

the question of the relationship between Research and Development externalities and the 

mechanism of financial markets funding. The main results are: 

• Small innovative firms have higher costs of capital that are not sufficiently compensated by 

the presence of external venture capital. The insufficiency of external venture capital in 

financing small and innovative firms can be reconnected to the difficulty for financer to 

evaluate the risks and the real innovative capacity of starts ups, newcos, and SMEs. The 

ability of venture capitalists and business angels to exactly evaluate risks and technological 

innovation of small enterprises is low and can end in a misconception. In effect the valuation 

of an innovation can be difficult due to the absence of historical data. It is also difficult to 

evaluate the existence of a market for innovations in the case of newcos and small 

enterprises.  

• Large firms have high cost of capital for Research and Development and they prefer 

internal funds in respect to external financing. Large firms generally invest in Research and 

Development to improve their products and increasing their ability to compete in the market. 

Small firms have low incentive to invest in Research and Development, especially if they 

face highly competitive markets. There is a negative tradeoff between the ability of a firm to 

invest in Research and Development and the degree of competition in the market. The 

greater the level of competition in a market, the lower the degree of innovation (Stiglitz & 

Greenwald, 2014). On the other side more concentrated markets are characterized by deeper 

levels of innovation and Research and Development since firms do not have to use financial 

resources to face competition such as for example reducing the cost of production function. 

On the contrary, firms that operate in highly concentrated markets, such as for example the 

case of monopoly or oligopoly, have more internal resources to invest in Research and 

Development in order to promote either product and process innovation. Since these 

corporations do not have the pressure of competitive markets, they can also promote 
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Research and Development activities using internal capital without referring to external 

markets or financial markets.  

• There are limitations in the ability of venture capital to finance Research and Development: 

for example, in countries in which equity markets are not developed it can be difficult for 

firms to be financed with venture capital. The role of financial institutions and financial 

organizations has an essential role in promoting the funding of Research and Development. 

In this sense there are not only differences between developed and non-developed countries 

in the sense of financial markets, but there are also differences between bank oriented and 

market-oriented countries. Market oriented countries, such as for example, Anglo-Saxon 

countries, have more ability to finance innovation and Research and Development through 

the usage of venture capitals and business angels. In effect many of the methodology of 

financial evangelism have been developed in the context of Anglo-Saxon countries with the 

usage of external finance. On the other side there are bank-oriented countries that have a low 

ability to promote innovation due to the presence of bureaucratic limitations and low-risk 

propensity of banks in respect to financial markets. The difference in the capacity of market-

oriented countries and bank-oriented countries to finance innovation can be tested 

considering the ability to invest in newcos, startups and small innovative firms. This means 

that not only venture capitalism is inefficient to sustain innovation in non-developing 

countries but that also among developing countries there are differences in the efficiency of 

venture capitalist to finance Research and Development due to the differences between bank 

oriented and market oriented systems.  

• Skepticism about government policies to finance Research and Development: the author also 

shows skepticism about the ability of governments to sustain Research and Development 

trough incubators, seed funding, loans. The skepticism is due to the presence of institutional 

disturbances that can reduce the efficacy of governmental policies oriented to sustain 

innovation and Research and Development. The question is not trivial due to the presence of 

corruption, distorted incentives, moral hazard, asymmetric information, free riding and other 

predatory behaviors that can destroy the ability of governmental policies to have a positive 

impact on research and development.  

 

(Hall, 1992) analyzed the question of the relationship between Research and Development 

investment and cash flow. The elasticity of R&D in respect to cash flow is positive. The author uses 

data from U.S. manufacturing in the period 1973-1987. The positive effect of cash flow on 

Research and Development is confirmed also after controlling for firms and for simultaneity. The 
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author considers that high R&D investment firms rejects indebtment as a source of finance and 

prefer to use other sources such as cash flows or capital. In effect the author finds that leverage 

ratios are negatively correlated with R&D investments. The positive relationship between R&D 

investments and cash flow from one side and the negative relationship between R&D on the other 

side are both different manifestation of the same phenomenon: the strategic usage of R&D as a tool 

to gain hegemony and market share in non-competitive markets. In highly competitive markets 

firms try to reduce the cost of the production function to reduce market price, beat competition and 

acquire customers. In non-competitive markets, such as monopolies and oligopolies, firms invest in 

R&D to improve products and services and reduce the ability of new incumbents to be successful. 

Since R&D intensive firms operate generally in non-competitive markets where they take not only 

profits but also rents, they have more financial resources, deriving from the internal financial 

structure of the corporation, to invest in innovations. Since in R&D intensive firms the activity to 

produce innovation has a strategic role, these corporations try to operate with autonomous financial 

resources instead to use indebtedness or external finance.  

(Blass & Yosha, 2003) analyze the financial performance of R&D manufacturing firms operating in 

Israel. The authors question if these highly intensive R&D firms are listed on USA financial 

markets. The authors consider if these firms have specifically financial structures that enable them 

to be financially successful. The authors also afford the question if Research and Development is 

captured with expenditure-based R&D or with R&D personnel-based measures. The authors find 

that R&D that firms that have a R&D intensive orientation has a high market to book ration.  

(Drover, et al., 2017) afford the presence of different typology of equity financing that are: venture 

capital, corporate venture capital, angel investment, crowdfunding, and accelerators. The authors 

find that the differences in financial methodologies have a direct impact in shaping innovation and 

in pushing technologies towards news unexplored lands. In this sense entrepreneurs can be divided 

in two different typologies such as:  

• high profitable ventures: use secure financial capital to pursue their productive objectives. 

In the case for example of well-established technological corporations the role of debt is 

lower in respect to self-financing and equity capitalization. This is since especially big tech 

companies operate in non-competitive markets and they not only earn profits and rents 

increasing the price of goods and services significantly above the degree of competitive 

markets. And it is necessary also to consider that bit tech companies generally do not have 

higher degree of investments in material capital, but at the contrary tend to invest in 

intangible assets such as patents, know how, and human capital. The investment in 
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intangible assets is finance-saving in respect to the investment in material assets and liberate 

financial resources for cash flow metrics.  

• young ventures: use a complex set of external debt and financing. Generally, startups use 

three sources of finance: debt, equity financing and external finance. External finance is 

synthesized by equity finance, venture capitalists and angel investments. Startups are 

difficult to evaluate using financial metrics. Many startups propose new technologies that 

are oriented to non-existing markets and others promise a highly disruptive potential that not 

necessarily turns true in the dynamics of productivity and consumer satisfaction.  

(Law, et al., 2018) affords the question of the relationship between innovation and finance. The 

authors analyze 75 countries either with different level of economics development int the 14 years 

between 1996 and 2010. Specifically, the authors find and inverted U-shaped relationship between 

innovation and financial development. Financial development is positively associated to innovation 

in early stages. But at a certain point the contribution of financial development for innovation and 

technological change turns negative. The authors suggest that in a certain sense institutions can 

have an impact in shaping the inverse U curve describing the relationship between innovation and 

finance. Findings suggest that there is a positive relationship between the inverse U curve of the 

innovation-finance connection and the quality of institutions i.e. countries with a high quality of 

institutions tends to have an inverted U-curve between innovation and finance.  

 

The authors find that their inverse U-shaped curve between innovation and finance is persistent 

even after having controlled for GDP per capita, trade openness and foreign direct investments-FDI. 

This means that even if countries have different degrees in GDP per capita or pursue different 

international politics or have differentiated degrees in Foreign Direct Investments, in any case the 

relationship between innovation and finance is represented by an inverse U-shaped curve. But the 

quality of institutions has a relevant role in determining the relationship between innovation and 

finance. The authors find that countries that have low quality institutions are also characterized by 

the presence of a U shaped relationship between finance and innovation that means that even if 

financial markets, banks and venture capitalists invest in innovation there is a lack of positive effect 

in the sense of innovation at least at an early stage in presence of low quality institutions. Countries 

with low quality institutions are not able to boost innovation simply using finance since institutions 

reduce the efficiency of spending in innovation.    

about:blank


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com 

19 

   

 
Figure 2. The relationship between finance and innovation as showed in (Law, et al., 2018). The authors analyze 75 countries in the period 1996-
2010. They discover the existence of an inverse U curve between innovation and finance. The inverse U-curve is persistent even controlling for GDP 
per capita, international policies, and FDI. But controlling for the quality of institutions, the authors find that there is significant distinction between 
countries with high quality institutions and countries with low quality institutions. In countries with low quality institutions the relationship between 
innovation and finance can be represented as a U curve while in countries with high quality of institutions there is an inverse U curve between 
innovation and finance. In countries with low quality institutions the impact of finance in promoting innovation is low in early stage and improve in 
the long run. In countries with high quality institutions the impact of finance in boosting innovation declines in the long run. Policy makers can 
intervene with incentive to modify the role of institutions in shaping the finance-innovation nexus. 

But financial development can boost innovation even in countries with low quality institutions i.e. if 

countries with low quality institutions need to improve the degree of innovation, they should either 

directly improve institutions or creating the conditions for financial development.  

In countries characterized by a high level of finance-innovation there is also the relationship 

between finance and innovation has an inverted U-shaped representation. But, in countries with 

high quality institutions there is a counteractive effect of financial development. In effect financial 

development sustains innovation in early stages but in the sequent phases there is a negative 

relationship between financial development and innovation due to the presence of incentives in the 

financial sector that reduce the ability to invest in innovation. This means that in countries with high 

quality institutions, that are generally also the developed countries, the presence of monopolies and 

oligopolies in the financial sector has a negative impact on innovation in medium-long term. The 

authors substantially have found the presence of a non-linear finance-innovation relationship with 

some country-level specifications based on the quality of innovation. But the authors suggest that 

there are also other elements that can have a positive effect in the sense of the finance-innovation 

nexus such as for example human and social capital, freedom, and the level of democracy.  

about:blank


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com 

20 

(Wellalage & Fernandez, 2019) analyze the relationship between innovation and finance for small 

and medium enterprises. The authors use a database if 13.430 firms from Eastern Europe and 

Central Asian Countries. The econometric analysis suggests the presence of a positive relationship 

between external finance and innovation for the firms in the dataset. But this positive relationship 

tends to have a declining statistical significance in the long run i.e. in the early stage of innovation 

external finance can effectively have a positive impact on firms ability to promote change but in the 

long run this positive impact is declining.  

The authors find a difference between informal and formal finance in respect to Small Enterprises. 

Formal finance is strictly connected to SMEs especially for early stage firms. In the long run SMEs 

tend to prefer informal finance. But the authors find that SMEs that are engaged in generating 

product innovations are more oriented to use informal finance. The authors suggest to policy 

makers to create the institutional environment able to promote external finance for SMEs. 

Metrically,  formal finance improves either product innovation either process innovation. The 

contribution of formal finance to process and product innovation tends to decline for mature SMEs. 

Informal finance has no impact for young SMEs, but it is positively associated to product 

innovation of mature SMEs.  

 
Figure 3. The relationship between SMEs Maturity and Financial Tools based on the article of (Wellalage & Fernandez, 2019). Young firms use 
formal finance, while more mature firms use either formal and informal finance. Formal finance is positively associated either to product innovation 
either to process innovation while informal finance is associated to product innovation.  

But the authors find that less innovative firms are more oriented to external funding. The authors 

suggest the sequent policy intervention: 

• Creating a broader formalized financial system able to finance small firms considering their 

different maturity levels: banking and financial sectors must create credit contracts able to 

sustain small businesses considering their fragility, their profitability and their ability to 

innovate and promote social valuable goals such as economic development and 

sustainability. SMEs can promote levels of occupations among workers and can have a 

relevant impact on the productivity of communities especially in rural and peripherical 
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areas. But, especially in the sense of innovation, SMEs need financial sustain to generate 

new products and processes able to create either value added either a rising productivity.  

• Incentivize the community orientation of financial organizations and institutions: improving 

the ability of formal financial provides, such as bank, credit unions, cooperative banks, 

micro-credit institutions, to assist SMEs. Financial organizations and institutions must invest 

in small businesses even to sustain local communities, stakeholders, and to create the 

premise for an economic growth and a sustainable development.  

• Create the incentive to formalize informal finance: reducing the role of informal finance can 

have either the ability to reform the financial sectors either can have the effect to promote 

more affordable finance for small businesses. The reduction of formal finance requires a 

deeper specialization of the financial sectors i.e. banks, credit unions and micro-credit 

organizations must improve their credit offer to also cover the demand of informal finance. 

This means that financial organizations must improve their knowledge about firms and 

create new tools to promote credit and serve new borrowers. The presence of informal 

finance can be considered as the result of large inefficiencies in banking and financial 

sector. To remove these inefficiencies, it is necessary to orient the banking and financial 

sector to serve Small and Medium Enterprises. 

This article has many elements of interests and shed some lights on the ability of financial 

incentives to boost innovation. Small and medium enterprises are the large part of firms. Their 

ability to promote innovation depends on financial sector efficiency. If policy makers are interested 

in creating the conditions for the more innovative small enterprises then it is necessary to reduce 

informal finance, and to create the condition for a banking and financial sector deeply engaged with 

local communities especially in rural and peripheric areas. 

(Xin, et al., 2017) afford the question of the relationship between credit market and innovation. The 

authors analyze the Chinese banking marketing in respect to innovation in the period 1999-2007. 

Specifically, they investigate the impact on innovation of two different set of alternatives: long-term 

vs short term loans and Big Four vs non-Big Four banks. The authors find that external finance and 

long-term bank loan market are associated to deeper innovation and technological change. But on 

the other side short term loans even if associated to external finance are associated to low level of 

innovation. In adjunct the authors find that the presence of the Big Four Banks is able to boost 

innovation in Chinese provinces characterized by external finance and long term loans while 

attenuate the negative effect of short term loan in province with low level of innovation. The 

authors consider their empirical analysis as a demonstration of the positive effect of credit markets 

on innovation.  
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Figure 4. The relationship between long term vs short terms loans and Big Four and Non-Big Four Banks in respect to innovation in 
Chinese provinces. Source: (Xin, et al., 2017) 

The authors consider the positive relationship between the banking sector and the presence of 

innovation. External finance can be better able to produce innovation in the scenario of long-term 

loans. The presence of a long-term loans is associated positively to higher levels of innovations. 

This result is consistent with the empirical results that show that the innovation can be better suited 

in the contest of non-perfectively competitive markets. If firms have some control on the markets, 

or over their financial resources, then there are greater probabilities for firms to concentrate on 

innovation. In this sense the presence of the Big Four Banks can create the conditions to finance 

better innovation improving the temporal horizon of the investments. Long term loans can promote 

a deeper innovation and technological change than short term loans. On one side long term loans 

promote innovation, while short term loans discourage innovation. The authors conclude that there 

is a positive relationship between innovation and the strengthening of the banking sector. If 

politicians want to improve the orientation of firms in respect to innovation then they should create 

the conditions to promote more banking oriented credit system able to finance firms in the long run 

reducing the shortermism of non-banking external finance. The article is an empirical 

demonstration of the fact that not only financial markets but also banking systems can have the 

ability to promote innovation. The presence of banking systems that can promote innovation can 

seem counterfactual in respect to the Anglo-American innovation system that is based on financial 

markets.   

(Laperche & Uzunidis, 2008) considers the connection between innovation and finance. In effect 

innovation is generally considered as a positive force in the economic growth, change and 

development, while finance can have distortive consequences for a macro-economic point of view 

creating instability, fragility, and crisis. Finance can be virtuous, and in this case can promote 

innovation creating the condition for the manifestation of the Schumpeterian entrepreneur or at the 

contrary can be vicious and improving high speculative activities creating the conditions for 

financial crisis. Finance can miss to recognize the role of innovation in promoting economic growth 

and development and can orient the economic system towards deeper risks, uncertainties, 
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recessions, and depressions. The authors of (Laperche & Uzunidis, 2008) investigate the ability of 

finance to boost innovation without the distortions that drive financial systems to crisis. The authors 

consider the role of predatory capitalism, of profit maximization, of shareholder maximization and 

financial shortermism as forces that distract resources from innovation. Unethical managerial 

behaviors, financial frauds, short term orientation create distortions and reduce the ability of 

financial markets and the banking system to invest in innovation. The solution that authors suggest 

is to improve financial regulation either to create the conditions for a more stable capitalisms either 

to promote a deeper and fruitful finance-innovation nexus. The authors show the divergence 

between finance and innovation: finance is distorted and potentially disruptive for economic 

stability while innovation can promote economic growth and economic development. Financial 

regulation and ethical behaviors can help the banking and financial sector to avoid shortermism and 

free riding and embrace innovation.  

(Tylecote, 2007) analyzes the relationship among innovation, corporate governance, and finance. 

The necessity of firms, and national systems of innovation to promote technological change 

questions the ability of corporate governance systems to finance new products and processes. The 

authors consider the differences among countries in finance and corporate governance systems and 

connect them to the performance of national innovation systems. The idea is that differences in 

finance and corporate governance systems can shape national innovation systems in the context of 

the “varieties of capitalism”. Finance and corporate governance can determine the quantity and the 

quality of innovation. The author finds that while on the one side finance is relevant especially for 

small enterprises, on the other side corporate governance has a deeper impact in shaping the 

innovation in well-established corporations.  

(Brown, et al., 2009) analyze the relationship between Research and Development and economic 

growth. Authors find that firms finance Research and Development with cash flow and with stock 

issues. Young tech firms are more sensible to cash flows and equity in respect to more mature 

firms.  The authors find a significant relationship among finance, innovation and growth especially 

analyzing the financial performance of young start-ups. The positive relationship between mature 

tech firms and finance is missing in the absence of a statistical significance. Financial development 

is connected to economic growth through innovation and Research and Development expenditure in 

young high-tech firms. The authors suggest the role of institutions in shaping the positive 

manifestation of the finance-innovation nexus. This article is theoretically and empirically relevant 

since it creates connection between endogenous growth theory and innovation in the consideration 

of the role of institutions. Three of the main economic theories of innovation are strictly connected 

in an article that shows also a significant econometric analysis. These results provide further 
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support for the view that financial development and the institutional structure of financial markets 

are important factors  to drive economic growth 

(Dee & Minshall, 2011) analyze the role of finance in emerging industries. The authors find the 

necessity of a specification of the industrial context in considering the connection between 

innovation and finance. The authors suggest that the presence of new ideas in science and 

technology is not a sufficient requisite to commercialized new products and services. To create new 

business activities, it is necessary a disruptive innovation that can drive to the emergence of a new 

industrial sector. The rising of innovative and disruptive tech-driven firms and their ability to shape 

new industrial productions is based on efficient entrepreneurial finance. The authors divide the 

literature on entrepreneurial finance in two different sectors: 

• The relationship between entrepreneurial finance and venture capitalists: venture capitals 

enter in the ownership of the new tech firm to yield profits and rents. But the decision to 

invest in the newco is based on the analysis of the financial characteristics of the firm. In 

this sense new high-tech firm interested in external finance should create value that can be 

evaluate financially with ratios.  

• The impact of entrepreneurial finance on the macro-economic scenario: entrepreneurial 

finance has a macroeconomic effect. Even if corporations are considered as a micro-

economic manifestation of the market, the aggregate of corporations is relevant for a macro-

economic point of view. In this sense, for example, the 2007 Great Financial Crisis has 

showed the importance of financial stability either in small firms to promote the common 

good of economic growth and development.  

The authors suggest that the narrative of the positive relationship between innovation and finance 

cannot be considered as an immutable truth. In effect, the finance-innovation nexus is not linear and 

can be distorted by unethical behaviors of managers of financial organizations, but also by the 

absence of appropriate institutions. Policy makers that are interested in boosting the finance-

innovation nexus must create incentives against the free riding of managers of financial 

organizations and create institutions that can facilitate a meritocratic connection between financers 

and innovators. Markets prefer liquidity. But liquidity not necessarily can be associated to 

innovation. Institutional reforms can create the right incentives for manager to invest in new tech 

companies able to promote innovation.  

(Dosi, 1990) affords the question of the role of financial structures on industrial dynamics in 

presence of innovation. But the author also considers the presence of limitation to innovation such 

as bounded rationality and trial and error processes. The fact that a financial system can be market 

based or banking based makes a relevant difference in the sense of the finance-innovation nexus. 
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The author considers the presence of an uncertainty component in innovation since even high-tech 

firms and innovators can have some doubt on the possibility to transform the innovation in useful 

goods and services. The operational uncertainty is augmented by the financial uncertainty. In effect 

innovators and innovative entrepreneurs can have reasonable expectations about the possibility of 

their idea to generate profits but in any case, they should enter in relationship with the banking and 

financial system. The incentives that either market based, and banking based financial systems can 

offer in respect to innovators can change the methodologies by which innovations are created in 

high-tech firms. The author considers that the methodologies of interaction between innovation and 

finance have some relevant impact in the sense of organizational and technological change. In 

effect, financial incentives to innovation can have the ability to transform firms in their 

organizational structure changing the way in which productive factors function in the process of 

generating new products and services. But in any case the author recognizes a relevant role for 

finance in respect to innovation for the fact that finance has the ability to create a connection 

between «[…] what ‘has proved to work’ and the exploration of ‘what is possible’ […]» (Dosi, 

1990).  

(Ayyagari, et al., 2011) analyze the role on innovation of 19.000 firms in 47 developing countries. 

The authors are oriented to afford the question of innovation and finance in respect to small and 

medium sized enterprises. Authors define innovation as based on three elements: 

𝑰𝒏𝒏𝒐𝒗𝒂𝒕𝒊𝒐𝒏𝒔𝒊𝒕
= 𝒇(𝑵𝒆𝒘𝑷𝒓𝒐𝒅𝒖𝒄𝒕𝒔𝑨𝒏𝒅𝑻𝒆𝒄𝒉𝒏𝒐𝒍𝒐𝒈𝒊𝒆𝒔;𝑲𝒏𝒐𝒘𝒍𝒆𝒅𝒈𝒆𝑻𝒓𝒂𝒏𝒔𝒇𝒆𝒓𝒔;𝑷𝒓𝒐𝒅𝒖𝒄𝒕𝒊𝒐𝒏𝒔𝑷𝒓𝒐𝒄𝒆𝒔𝒔𝒆𝒔)𝒊𝒕  

With 𝒊 = 𝒊𝒏𝒅𝒖𝒔𝒕𝒓𝒚 𝒂𝒏𝒅 𝒕 = 𝒕𝒊𝒎𝒆 

Where 

• New products and technologies: these are effectively product innovations. Product 

innovations can improve the market share of a firms and give considerably competitive 

advantages in respect to other economic agents. Product innovation is positively associated 

to employment, exportation and is a characteristic of non-perfectly competitive markets.  

• Knowledge transfers: is the ability of an organization to create internally a methodology to 

share knowledge. Knowledge transfer can be difficult due to the presence of tacit knowledge 

(Polanyi, 2009). Tacit knowledge is that knowledge that is not possible to transfer verbally 

or with other explicit modalities. Generally tacit knowledge can be transferred only with 

collaboration, co-operation, and practice in a common workspace. But in any case, even if 

knowledge transfer questions the efficiency of an organization, its presence is essential to 

guarantee a deeper technological innovation.  
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• Production processes: the role of innovation based on processes can be essential for firms 

and corporation to boost productivity in highly competitive markets. But innovation applied 

to processes has also negative effects on employment, exportations and in general can 

reduce the ability of a firm to exercise market power. If a firm is oriented to market 

hegemony should reduce the role of process innovation and improve the orientation towards 

product innovation.  

The authors find a positive relationship between external finance and innovation. Specifically, the 

study shows that innovation is positively associated to:  

• Highly educated managers: that can have a greater sensibility to invest in innovation 

rejecting the idea of shortermism and avoiding free riding and empire building; 

• Ownership by families, individuals, or managers:  if ownership can be reconducted to few 

individuals, that can or not participate of the same family or that can be professional 

managers, than they can have a deeper engagement in developing innovation and using their 

resources to promote new products and processes;  

• Exposure to foreign competition: the confrontation with exportation can induce firms and 

organizations to promote more innovative products and processes to conquer foreign 

markets and customer. 

These elements should be present in SMEs to promote a deeper orientation toward innovation.  

 

 
Figure 5. Essential characteristics of the finance-innovation nexus in (Ayyagari, et al., 2011) 
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The authors believe in the positive relationship between innovation and finance. The finance-

innovation nexus is considered either theoretically either empirically. But also the business 

environment is important in shaping the finance-innovation nexus since innovation responds to 

changes in the social, cultural, institutional and political scenario. Countries with different 

institutions and political orientations have also different manifestation of the relationship between 

innovation and finance. The authors consider the sequent propositions: 

1. There is a positive relationship between finance and growth: this is essentially the idea of 

the finance-growth nexus that sustain the process of financialization of the economy as a 

tool to promote economic growth in developed countries and economic development in 

developing countries. Effectively while Marxist economists have criticized financialization 

as the main driver for market instabilities, on the other sides non-Marxist and mainstream 

scholars have analyzed the positive relationship between finance and growth.  

2. Innovation can boost growth: this is one of the main ideas in the endogenous growth theory, 

generally associated to Schumpeterian economics, “technological change”, and human 

capital. Effectively since stock of capital is fixed in the short run, then only the presence of 

innovation can explain the increasing of GDP per capita and value added per worker. 

3. Finance can improve innovation:  this is exactly the conclusion of  (Ayyagari, et al., 2011) 

that controlling for SMEs in 47 countries found the presence of a positive relationship 

between innovation and finance and in particular external finance.  

If the propositions 1-3 are verified, then it is possible to statue that:   

4. The strengthening of the relationship between innovation and finance is a political economy 

to boost growth: this means that if policy makers are interested in creating the conditions for 

economic growth then they must create institutions able to promote a deep connection 

between innovation and finance. But, in creating a deep connection between innovation and 

finance it is also important to introduce incentives able to orient managers of banks and 

financial organizations towards a more ethical behavior avoiding free riding and promoting 

innovative high-tech firms.  
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Figure 6. The relationship among finance-growth nexus, the innovation-growth nexus and the finance-innovation nexus with their 
implications for policy makers as suggested in (Ayyagari, et al., 2011). 

The authors finally consider that the more innovative firms able to obtain external finance have four 

characteristics: they are young, with private ownership, a well-educated management, an orientation 

to foreign markets and the preference for product-innovation. The authors find a positive 

relationship between innovation and external finance that in the analyzed data set means essentially 

banking loans. The authors find that:  

« […] financing from banks is associated with high levels of innovation relative to financing 

from all other sources like internal funds, leasing arrangements, investment funds, trade 

credit, credit cards, equity, family and friends, and other informal sources. » (pag. 1563)  

But this proposition cannot be generalized since the authors consider a complex dataset in which are 

represented either countries with banking oriented financial systems either countries with financial 

market-oriented systems. In effect it is not possible to generalize the role of banks in promoting 

innovation since the relationship between banks and innovation should be considered in the context 

of the varieties of capitalism.  

(Christensen, 2010) affords the relationship between innovation and finance in the context of the 

national innovation systems. National innovation systems can be defined as the complex set of 

relationship among corporations, SMEs, universities, research centers. National innovation systems 

are based on the idea that the determinants of innovation can change among countries due to 

national specificities of economic systems. The author considers the impact of institutions in the 

process of financing national innovation systems. Globalization seems to have reduced the role of 

national systems in the context of innovation. But, even if many scholar are oriented to consider the 
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presence of a unipolar world based on the end of the history (Fukuyama, 2006) there are many 

differences among countries and also at a regional level especially in the context of innovation and 

financial systems. The narrative to better understand the role of diversities among countries and 

their performances in terms of innovation and finance is not that of a “unipolar globalized economic 

system” but it can be better understand with the idea of “varieties of capitalism”. The author 

considers the role of self-financing for innovative projects big corporations while SMEs have lower 

probability to practice activities of self-financing and indeed require external finance. The usage of 

external finance is rising even among big corporation. The author believes that the fact that some 

corporations finance innovation with self-financing and other with a deeper usage of external 

finance can be explained by controlling for individual differences among countries. The main point 

of the author is that national institutional differences in financial systems can have an impact in 

shaping the development of national innovation systems. The author focuses his attention on the 

process of financing innovation through the lender-borrow relationship. But innovation systems 

have also an impact in shaping the methodologies of financial operators. Since innovation can be 

characterized by a high degree of uncertainty, then also financial organizations must specialize their 

ability to critically evaluate innovation related risks. If financial and banking organizations are risk-

averse and oriented to rent-seeking, then innovative firms could suffer for under-investment. Since 

banking and financial organizations can have a prudent behavior in respect to innovative 

entrepreneurs, SMEs and even Big Corporation, than the risk-aversion can be reduced with the 

collection of explicit and implicit information between the lender and the borrower through multiple 

credit contracts. The author suggests improving the ability of banking and non-banking financial 

intermediaries to acquire information regarding their clients especially in the case of innovative 

productive organizations. The creation of a knowledge based on implicit and explicit contracts can 

improve the innovation orientation of lenders. Effectively the ability of banking and non-banking 

intermediaries to finance innovation can be risky due to the fact that innovation promises to open 

new markets and improve market share and corporate profits, but these positive expectations can 

effectively be mismatched and new products and processes can end in failure with a waste of 

technological, organizational and financial resources. For these reasons it is necessary to create new 

financial and banking organizations that should be effectively oriented to sustain innovation 

considering the rising role of innovation and technological change in industrialized and developing 

countries.  

(Chemmanur & Fulghieri, 2014) consider the role of financial intermediaries and entrepreneurial 

innovation in promoting market innovation. Specifically, the authors consider the difference among 

venture capitalists, business angels, banking, and non-banking intermediaries to promote 
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innovation. The authors consider the role of the diversity of financial and banking intermediaries 

that have an impact in financing innovation. This means that the financial sector can have a relevant 

impact on the ability of firms and corporations to innovate. More developed financial and banking 

systems can sustain higher degree of innovation.  

 
Figure 7. A classification of institutions and organization able to characterize the finance-innovation nexus based on a critical 
analysis of (Chemmanur & Fulghieri, 2014). 

 
(Spiegel & Tookes, 2008) affords the question of the relationship among innovation, corporate 

financing decisions and market competition. Market competition is essential to determine the 

decision of a firm to invest in innovation. Low-competitive markets can invest more in innovation 

in respect to highly competitive markets. In highly competitive markets firms must face a 

competition based on prices and have no resources to invest in Research and Development or 

technological change. Larger firms have more incentives to invest in innovation this is also since 

large firms are a characteristic of monopolies and oligopolies while highly competitive markets are 

characterized by the presence of small firms. Firms that decide to invest in technological change 

have also to choose between private or public finance. The authors conclude that private financing 

give deeper advantages to firms that choose to practice technological innovation.  

(Fulghieri, 2009) analyzes the role of finance in innovation-intensive industries. The authors find 

that highly innovative firms try to buy services from external organizations to improve their 

competitive advantage. And, also, in the sense of finance, innovative-intensive industries are more 

prone to sue external resources such as for example Corporate Venture Capital. The greater the 
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degree of innovation the lower the usage of organizational and financial resources in high tech 

industries. The authors find that well established tech-firms have deeper incentives to create 

organizational partnership with innovative startups reducing the usage of internal resources. 

Innovative startups are more open to use external finance in substitution with auto-finance, 

especially in the form of Corporate Venture Capital-CVC. Large corporations and startups both 

externalize some services. While large corporations externalize innovation, startups externalize 

finance. 

(Atanassov, et al., 2007) analyze the finance-innovation among firms. Authors find that high-

innovative firms use public debt and equity. At the contrary, low-innovative firms use bank 

borrowing. High-innovative firms recognize greater freedom to managers in determining the forms 

of finance especially in the sense of arm’s length financing. In low-innovative firms managers have 

low probabilities to use arm’s length financing and are oriented to bank borrowing especially in the 

form of relationship banking. Authors use data from US companies in the period 1974-2000. High-

tech firms that use arm’s length financing obtain a greater number of patents. The number of patents 

of today is a prediction for the number of patents of tomorrow. Arm’s length financing is associated 

to deeper innovation. The authors control their results with firm, firm size, Research and 

Development expenditure, market to book, firm maturity, and firm’s decision to go to the public 

debt market. Innovative firms have significantly over the mean stock returns. The model that firms 

apply to finance innovation, i.e. the choice between arm’s length finance and banking loans, has a 

relevant impact either on the degree of technological change either on the firm’s market value.  If a 

firm intends to apply a deep high-tech innovation, then arm’s length finance is the optimal choice. 

In fact, in this case it is difficult for a banking intermediary to evaluate the project due to the excess 

of risk associated to high-tech innovation. Financial markets are more efficient in finance high-

innovative firms. But if a firm promotes a low-degree innovation than in this case the usage of debt 

bank can be optimal since financial intermediaries are more efficient in the evaluation of less risky 

project.  

(Egger & Keuschnigg, 2015) afford the relationships among finance, trade, and innovation. More 

innovative firms tend to invest more in respect to less innovative firms i.e. more innovative firms 

are more oriented to use external finance than less innovative firms. On the contrary, more 

innovative firms tend to have lower own funds in respect to less innovative firms. This means that 

the quality of financial institutions and organizations in a certain country has a relevant impact in 

determine innovation and Research and Development. Financial sector development is associated to 

more innovative industries. The impact of international trade on finance and innovation depends on 

the position that each country has in the global scenario.  
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(Zilgalvis, 2014) afford the relationship between innovation and finance in Europe. The author 

suggests that the degree of innovation in Europe is depressed by a banking system that shows low 

ability to finance technological change. New enterprises have low probability to be financed 

through the banking system in Europe. The European banking system is indifferent in respect either 

to innovation as a driver for technological change either to the profitability of start ups and high-

tech corporations. The author believes that the rigidity of the European banking system to finance 

innovation can be overcome with the usage of fintech solutions such as crowdfunding. But the 

author finds another limitation that can reduce the impact of fintech solutions to finance innovation 

in Europe: the excess of regulation. The excess of regulation can reduce the positive impact of 

fintech solutions for the finance-innovation nexus.  The author suggests that to solve the question it 

is relevant to introduce an “innovation principle” i.e. to recognize the existence of a priority in 

developing financial instruments oriented to innovation in the regulatory frameworks.  

(Migendt, et al., 2017) afford the question of the relationship among financial institutions and 

organizations, innovation, and political economies. Authors find that innovation is strictly 

associated to the presence of a series of financial institutions and organizations that can boost the 

degree of technological change i.e. private equity and venture capital. A confrontation between 

USA and Germany is presented. The authors find that, in the case of innovation based on climate 

change, there is a positive relationship among innovation, the presence of private equity and venture 

capital, and accommodating political economies. Then the authors suggest that if policy makers 

want to increase the investment in innovation, especially in some areas such as climate change, they 

should empower financial institutions and organizations such as private equity and venture capital.  

(D’Orazio & Valente, 2019) afford the relationship among innovation, finance, and green 

technologies. The authors present a confrontation between a traditional commercial bank and a state 

investment bank in the sense of promoting innovation against climate change. The results show that 

green technologies are developed in connection to the presence of public investment bank. The 

presence of customers that have a sensibility for environmental innovation is also a crucial aspect in 

promoting the finance-innovation nexus against the climate change. The objective of the authors is 

not only to improve the literature on the finance-innovation nexus but also to offer some inside on 

the diffusion of environmental innovation.  

(Fernandez, 2017) afford the question of the finance-innovation nexus in Latin America. The author 

tries to investigate if innovative firms have different financial characteristics and needs in respect to 

non-innovative firms. In investigating the finance-innovation nexus the author controls also for 

some parameter such as female participation in ownership, firm features, bank financing, financial 

constraints, foreign ownership. The author finds that innovation is positively associated with firm 
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size, firm age, financial constraints, and funding resources. Results apply for some Latin America 

countries such as Argentina, Chile, Colombia, Mexico e Peru in 2010. But the author also find that 

the great part of the analyzed dataset i.e. the 60% of the firms in the sample show low degree of 

innovation. The author has a suggestion to politicians: increase the percentage of expenditures in 

Research and Development on GDP and promoting policies to attract high skilled human capital 

able to innovate in the industrial and service sectors.  

(Harhoff, 2011) affords the question of the financial constraints that can limit innovation. Startups 

and SMEs are the major victims of these financial obstacles. The author critiques also external 

finance since venture capital works only for highly growth potential start-ups. But new financial 

institutions and organizations have been introduced to promote an economic evaluation of firm’s 

patent portfolios. The idea of these financial organizations is to use patents as a collateral for 

funding. The role of patents and licenses as financial collateral to promote technological innovation 

is rising.  

(Meierrieks, 2014) affords the question of the relationship between financial development and 

innovation in 51 countries in the period 1993-2008. The author finds that there is a significant 

positive relationship between financial development and innovation coherently with Schumpeterian 

theory. The author controls for the relevance of banking crisis in reducing the impact on finance-

innovation nexus and find that there is no relationship between banking crisis and innovation. The 

author suggests improving the financial sector to have a positive impact on innovation with policies 

able to promote financial institutions and financial organizations.  

(Mahendra, et al., 2015) afford the question of the determinants of financial innovation in 

Indonesia. The authors connect innovation to institutions and finance. They find that better 

institutions at local level are associated to deeper innovation and that finance has a major role in 

promoting innovation. While on one hand finance is an essential variable to promote innovation in 

SMEs, on the other hand the quality of institutions is a crucial element to sustain innovation in well-

established firms.  

(Mina, et al., 2013) afford the finance-innovation nexus in 3095 UK and USA firms in the period 

2002-2004. The authors pose two questions:  

• How firm-level innovation affects the decision of a firms to obtain external finance: the 

authors find that only a small percentage of firms in the dataset analyzed seek external 

finance;  

• The probability of an innovative firm to obtain external finance: the authors find that there is 

a high probability to obtain external finance for innovative firms in the dataset.   
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The authors find that the supply of finance depends on risk evaluation and profits expectations. The 

probability of a firm to apply for external finance depends on internal funding, market 

characteristics and innovative activities among the firm. Large corporations are facilitated in 

obtaining loans due to relationship banking in reducing asymmetric information.  

(Oakey, 1984) affords the question of the relationship between internal and external finance in 

innovative British SMEs. The author considers either firms from South East of UK either firms 

from the less developed Scotland. The question is based on the investigation of the relationship 

between finance and innovation at a firm level. The author finds that firms that use internal finance 

are less innovative than firms that use external finance. External finance is positively associated to 

deeper innovation. The relationship between external finance and innovation is greater in Scotland. 

High-tech firms prefer external finance even in recessions with higher interest rates. Firms that 

prefer internal finance have also lower human capital, innovation, and a management with 

limitations either in the business either in the technological sector.  

(Herrera & Minetti, 2007) analyze the impact of the relationship banking and finance on 

technological change, innovation and Research and Development. The authors consider the 

ambiguous role that “informed finance” has on technological change in the economic and financial 

literature. But, in an applied econometric study on Italian manufacturing firms, the authors find a 

positive relationship between “informed finance” and innovation. The greater the information that 

banks have on firms the higher the degree of innovation and technological change. The reduction of 

asymmetric information between firms and banks fosters innovation. The authors find that the 

positive relationship between “informed finance” and technological change is greater for product 

innovation than for process innovation.  

 

3. The model 

We estimate the sequent model: 

𝑭𝒊𝒏𝒂𝒏𝒄𝒆𝑨𝒏𝒅𝑺𝒖𝒑𝒑𝒐𝒓𝒕𝒊𝒕
= 𝒂𝟏 + 𝒃𝟏(𝑨𝒗𝒆𝒓𝒂𝒈𝒆𝑨𝒏𝒏𝒖𝒂𝒍𝑮𝑫𝑷𝑮𝒓𝒐𝒘𝒕𝒉)𝒊𝒕
+ 𝒃𝟐(𝑩𝒂𝒔𝒊𝒄𝑺𝒄𝒉𝒐𝒐𝒍 𝑬𝒏𝒕𝒓𝒆𝒑𝒓𝒆𝒏𝒆𝒖𝒓𝒊𝒂𝒍 𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏𝑨𝒏𝒅𝑻𝒓𝒂𝒊𝒏𝒊𝒏𝒈)

+ 𝒃𝟑(𝑫𝒆𝒔𝒊𝒈𝒏𝑨𝒑𝒑𝒍𝒊𝒄𝒂𝒕𝒊𝒐𝒏𝒔) + 𝒃𝟒(𝑬𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕𝑰𝒎𝒑𝒂𝒄𝒕𝒔)𝒊𝒕
+ 𝒃𝟓(𝑬𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕𝑴𝑯𝑻𝑴𝒂𝒏𝒖𝒇𝒂𝒄𝒕𝒖𝒓𝒊𝒏𝒈𝑲𝑰𝑺 𝑺𝒓𝒗𝒊𝒄𝒆𝒔)𝒊𝒕
+ 𝒃𝟔(𝑬𝒏𝒕𝒆𝒓𝒑𝒓𝒊𝒔𝒆𝑩𝒊𝒓𝒕𝒉𝒔)𝒊𝒕 + 𝒃𝟕(𝑭𝒐𝒓𝒆𝒊𝒈𝒏𝑫𝒐𝒄𝒕𝒐𝒓𝒂𝒕𝒆𝑺𝒕𝒖𝒅𝒆𝒏𝒕𝒔)𝒊𝒕
+ 𝒃𝟖(𝑮𝒐𝒗𝒆𝒓𝒏𝒎𝒆𝒏𝒕𝑷𝒓𝒐𝒄𝒖𝒓𝒆𝒎𝒆𝒏𝒕𝑶𝒇𝑨𝒅𝒗𝒂𝒏𝒄𝒆𝒅𝑻𝒆𝒄𝒉𝒏𝒐𝒍𝒐𝒈𝒚𝑷𝒓𝒐𝒅𝒖𝒄𝒕𝒔)𝒊𝒕 
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                           +𝒃𝟗(𝑯𝒖𝒎𝒂𝒏𝑹𝒆𝒔𝒐𝒖𝒓𝒄𝒆𝒔)𝒊𝒕 + 𝒃𝟏𝟎(𝑰𝒏𝒏𝒐𝒗𝒂𝒕𝒊𝒐𝒏𝑰𝒏𝒅𝒆𝒙)𝒊𝒕
+ 𝒃𝟏𝟏(𝒊𝒏𝒕𝒆𝒍𝒍𝒆𝒄𝒕𝒖𝒂𝒍𝑨𝒔𝒔𝒆𝒕𝒔)𝒊𝒕 + 𝒃𝟏𝟐(𝑳𝒊𝒇𝒆𝑳𝒐𝒏𝒈𝑳𝒆𝒂𝒓𝒏𝒊𝒏𝒈)𝒊𝒕
+ 𝒃𝟏𝟑(𝑳𝒊𝒏𝒌𝒂𝒈𝒆𝒔)𝒊𝒕
+ 𝒃𝟏𝟒(𝑷𝒓𝒊𝒗𝒂𝒕𝒆𝑪𝒐𝑭𝒖𝒏𝒅𝒊𝒏𝒈𝑶𝒇𝑷𝒖𝒃𝒍𝒊𝒄𝑹&𝑫𝑬𝒙𝒑𝒆𝒏𝒅𝒊𝒕𝒖𝒓𝒆𝒔)𝒊𝒕
+ 𝒃𝟏𝟓(𝑷𝒖𝒃𝒍𝒊𝒄𝑷𝒓𝒊𝒗𝒂𝒕𝒆𝑪𝒐𝑷𝒖𝒃𝒍𝒊𝒄𝒂𝒕𝒊𝒐𝒏𝒔)𝒊𝒕
+ 𝒃𝟏𝟔(𝑹&𝑫𝑬𝒙𝒑𝒆𝒏𝒅𝒊𝒕𝒖𝒓𝒆𝑷𝒖𝒃𝒍𝒊𝒄𝑺𝒆𝒄𝒕𝒐𝒓)𝒊𝒕 + 𝒃𝟏𝟕(𝑻𝒆𝒓𝒕𝒊𝒂𝒓𝒚𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏)𝒊𝒕
+ 𝒃𝟏𝟖(𝑻𝒆𝒓𝒕𝒊𝒂𝒓𝒚𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏)𝒊𝒕 + 𝒃𝟏𝟗(𝑻𝒓𝒂𝒅𝒆𝒎𝒂𝒓𝒌𝑨𝒑𝒑𝒍𝒊𝒄𝒂𝒕𝒊𝒐𝒏𝒔)𝒊𝒕
+ 𝒃𝟐𝟎(𝑽𝒆𝒏𝒕𝒖𝒓𝒆𝑪𝒂𝒑𝒊𝒕𝒂𝒍)𝒊𝒕 

 

We find that Finance and Support is positively associated to: 

• Average Annual Gdp Growth; 

• Basic-School Entrepreneurial Education and Training (SD); 

• Innovation Index; 

• Intellectual Assets; 

• Lifelong Learning; 

• Private Co-Funding of Public R&D Expenditures; 

• Public-Private Co-Publications; 

• R&D Expenditure Public Sector; 

• Tertiary Education; 

• Venture Capital. 

While Finance and Support is negatively associate to:  

• Design Applications; 

• Employment Impacts; 

• Employment MHT Manufacturing KIS Services. 

• Enterprise Births; 

• Foreign Doctorate Students; 

• Government Procurement of Advanced Technology Products; 

• Human Resources: 

• Linkages; 

• Trademark Applications; 

• Venture Capital. 
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Figure 8.Synthesis of the main results.  

4. Conclusion  

In this article we have investigated the determinants of the finance-innovation nexus in Europe 

during the period 2000-2019 for 36 countries. The finance-innovation nexus theoretically can be 

reconnected either to the finance-growth nexus either to the innovation-growth nexus. To determine 

the conditions of the finance-innovation nexus it is also necessary to consider the theory of 

economic growth either in the sense of Solow either in the sense of Schumpeter. A particular role 

should be recognized to human capital and Research and Development in creating the conditions for 

innovation and technological change among firms and corporations. But to create a performative 

finance-innovation nexus it is also necessary to promote a complex financial system based on 

heterogeneity in which either relationship banking and arm’s length finance can sustain high-

innovative firms.  Finally, our estimations show that the “Finance and Support” of R&D and innovation 

is positively associated to “Average Annual GDP Growth”, “Basic-School Entrepreneurial Education and 

Training”, “Innovation Index”, “Intellectual assets”, “Lifelong Learning”, “Private Co-founding of public 

R&D expenditure”, “Public-private co-publications”, “R&D Expenditure Public Sector”, “Tertiary 

Education”, “Venture Capital” and negatively associated to “Design Application”, “Employment Impacts”, 

“Employment MHT Manufacturing KIS services”, “Enterprise Birth”, “Foreign Doctorate Students”, 

“Government Procurement of Advanced Technology Products”, “Human Resources”, “Linkages”, “Trade 

Mark Applications”. 
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Appendix  
 
 

 
 
 
 

Descriptive statistics, using observations 1:01 - 36:10 
(missing values were skipped) 

Variables       Mean Median Minimum Max 
A2 0,58539 0,0000 -0,50978 6,6235 
A4 4,2286 0,0000 0,0000 211,00 
A7 54,293 31,496 0,0000 199,95 
A10 135,72 87,012 0,0000 2019,0 
A11 90,552 89,189 0,0000 254,05 
A14 0,26938 0,0000 0,0000 5,6037 
A19 89,823 50,217 0,0000 357,96 
A22 4,3792 0,0000 0,0000 183,97 
A23 90,897 84,007 0,0000 252,86 
A24 79,379 78,183 0,0000 329,62 
A29 65,865 70,699 0,0000 156,33 
A32 90,766 68,889 0,0000 306,67 
A33 78,414 70,374 0,0000 188,19 
A43 59,223 64,148 0,0000 153,65 
A45 95,518 54,699 0,0000 367,29 
A47 66,082 59,680 0,0000 203,61 
A53 100,28 85,537 0,0000 274,38 
A56 80,535 75,740 0,0000 250,46 
A59 68,385 47,205 0,0000 272,58 

Variables Standard 
deviation  

Coefficient of 
variation 

Asymmetry Kurtosis  

A2 1,3466 2,3004 2,3007 4,3398 
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A4 26,088 6,1694 6,7039 44,009 
A7 56,113 1,0335 0,90297 -0,15718 
A10 322,91 2,3793 5,4749 29,021 
A11 69,825 0,77111 0,32379 -0,68739 
A14 0,73256 2,7195 3,7924 18,117 
A19 101,24 1,1271 1,1489 0,21482 
A22 24,031 5,4875 6,4562 40,202 
A23 68,080 0,74898 0,26828 -0,91544 
A24 61,450 0,77414 1,2721 3,9698 
A29 48,645 0,73855 0,067354 -1,1580 
A32 93,645 1,0317 0,95779 -0,14402 
A33 58,614 0,74749 0,20037 -1,2255 
A43 44,540 0,75207 0,21356 -0,81340 
A45 110,48 1,1567 1,1683 0,14118 
A47 56,814 0,85974 0,43517 -0,94147 
A53 86,011 0,85767 0,24590 -1,2552 
A56 71,472 0,88747 0,77061 0,035233 
A59 75,578 1,1052 1,1196 0,48699 

Variables 5% Perc. 95% Perc. Interquartile 
range 

Missing 
Observations 

A2 0,0000 4,2501 0,0000 0 
A4 0,0000 2,4322 0,0000 0 
A7 0,0000 160,08 89,080 0 
A10 0,0000 193,59 85,714 0 
A11 0,0000 212,36 115,39 2 
A14 0,0000 1,9276 0,0000 0 
A19 0,0000 306,16 139,34 0 
A22 0,0000 4,0707 0,0000 0 
A23 0,0000 217,47 105,44 0 
A24 0,0000 152,14 78,346 0 
A29 0,0000 145,41 82,152 0 
A32 0,0000 302,22 147,50 0 
A33 0,0000 170,17 105,20 0 
A43 0,0000 136,65 70,484 0 
A45 0,0000 344,15 151,19 0 
A47 0,0000 158,56 105,91 0 
A53 0,0000 255,37 170,66 0 
A56 0,0000 250,46 114,76 0 
A59 0,0000 252,02 108,04 0 

 

 
 
 

One step dynamic panel, using 287 observations 
36 cross section units included 

Time series length: minimum 7, maximum 8 
Ox / DPD compliant H matrix 

Dependent variable: A17 
 

  Coefficiente Errore Std. z p-value  
A17(-1) 0,0135812 0,0105502 1,287 0,1980  
const −0,714577 0,319586 −2,236 0,0254 ** 
A2 1,01089 0,364712 2,772 0,0056 *** 
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A4 0,0916427 0,0137030 6,688 <0,0001 *** 
A7 −0,0563172 0,0242084 −2,326 0,0200 ** 
A10 −0,0381004 0,0186695 −2,041 0,0413 ** 
A11 −0,0794136 0,0192123 −4,133 <0,0001 *** 
A14 −1,69226 0,820977 −2,061 0,0393 ** 
A19 −0,0257094 0,0123399 −2,083 0,0372 ** 
A22 −0,230553 0,0959676 −2,402 0,0163 ** 
A23 −0,258646 0,0366044 −7,066 <0,0001 *** 
A24 0,510603 0,0693352 7,364 <0,0001 *** 
A29 0,102689 0,0614925 1,670 0,0949 * 
A32 0,0566454 0,0181837 3,115 0,0018 *** 
A33 −0,261606 0,0426735 −6,130 <0,0001 *** 
A43 0,109492 0,0259641 4,217 <0,0001 *** 
A45 0,0540884 0,0218844 2,472 0,0135 ** 
A47 0,509982 0,0332182 15,35 <0,0001 *** 
A53 0,0991545 0,0140430 7,061 <0,0001 *** 
A56 −0,0541077 0,0259799 −2,083 0,0373 ** 
A59 0,358110 0,00498241 71,87 <0,0001 *** 

 

Standard Deviation  3710,816  Standard Error 
Regression 

 3,735028 
 

Number of instruments = 41 
Test for AR errors (1): z = 0.326516 [0.7440] 
Test for AR (2) errors: z = -1.40693 [0.1594] 

Sargan over-identification test: Chi-square (20) = 21.8588 [0.3482] 
Wald (joint) test: Chi-square (20) = 391686 [0.0000] 
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Pooled OLS, using 358 observations 
36 cross section unities 

Time series length: minimum 8, maximum 10 
Dependent Variable A17 

 
  Coefficient Standard 

Error 
T-Statistics p-value  

const 0,627716 0,768873 0,8164 0,4148  
A2 2,02765 0,447319 4,533 <0,0001 *** 
A4 0,0940346 0,0165111 5,695 <0,0001 *** 
A7 −0,0624087 0,0160351 −3,892 0,0001 *** 
A10 −0,00218805 0,00123045 −1,778 0,0763 * 
A11 −0,0680827 0,0147453 −4,617 <0,0001 *** 
A14 −5,23484 0,864248 −6,057 <0,0001 *** 
A19 −0,0290000 0,00785357 −3,693 0,0003 *** 
A22 −0,449729 0,0709392 −6,340 <0,0001 *** 
A23 −0,419814 0,0309460 −13,57 <0,0001 *** 
A24 0,569128 0,0520779 10,93 <0,0001 *** 
A29 0,160253 0,0307176 5,217 <0,0001 *** 
A32 0,111535 0,0151120 7,381 <0,0001 *** 
A33 −0,221443 0,0316646 −6,993 <0,0001 *** 
A43 0,126977 0,0191286 6,638 <0,0001 *** 
A45 0,0654328 0,0107070 6,111 <0,0001 *** 
A47 0,439280 0,0207652 21,15 <0,0001 *** 

about:blank


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com 

47 

A53 0,123119 0,0122168 10,08 <0,0001 *** 
A56 −0,107329 0,0146666 −7,318 <0,0001 *** 
A59 0,342949 0,00910341 37,67 <0,0001 *** 

 

Mean Dependent 
Variable  

 66,76727  Standard deviation 
dependent variable  

 50,76451 

Standard deviation  16289,95  Standard Error 
Regression 

 6,942271 

R-square  0,982294  Adjusted R-Squared  0,981298 
F(19, 338)  986,9002  P-value(F)  6,8e-283 
Log-likelihood −1191,361  Akaike  2422,722 
Schwarz  2500,333  Hannan-Quinn  2453,588 
rho  0,910439  Durbin-Watson  0,331981 

 

 
 
 

 
 
 

Fixed effects, using 358 observations 
36 cross section units included 

Time series length: minimum 8, maximum 10 
Dependent variable: A17 

  Coefficient Standard 
Deviation 

 t-statistics p-value  

const 3,36360 1,00046 3,362 0,0009 *** 
A2 1,30192 0,303803 4,285 <0,0001 *** 

-50

 0

 50

 100

 150

 200

 0  50  100  150

A1
7

A17 previsto

effettivi = stimati

about:blank


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com 

48 

A4 0,0762461 0,0203679 3,743 0,0002 *** 
A7 −0,0701935 0,0158586 −4,426 <0,0001 *** 
A10 −0,0523993 0,0151360 −3,462 0,0006 *** 
A11 −0,0763595 0,0158570 −4,816 <0,0001 *** 
A14 −3,47612 0,584423 −5,948 <0,0001 *** 
A19 −0,0281031 0,00861585 −3,262 0,0012 *** 
A22 −0,396385 0,0659910 −6,007 <0,0001 *** 
A23 −0,284006 0,0319444 −8,891 <0,0001 *** 
A24 0,576266 0,0472176 12,20 <0,0001 *** 
A29 0,121422 0,0299804 4,050 <0,0001 *** 
A32 0,0909642 0,0160520 5,667 <0,0001 *** 
A33 −0,271725 0,0301022 −9,027 <0,0001 *** 
A43 0,144556 0,0207516 6,966 <0,0001 *** 
A45 0,0464639 0,0112566 4,128 <0,0001 *** 
A47 0,455084 0,0189625 24,00 <0,0001 *** 
A53 0,0909547 0,0129032 7,049 <0,0001 *** 
A56 −0,0657047 0,0140956 −4,661 <0,0001 *** 
A59 0,343344 0,00713051 48,15 <0,0001 *** 

 

Mean Dependent 
Variable 

 66,76727  Standard Deviation 
dependent variable 

 50,76451 

Standard Deviation  5583,755  Standard Error 
Regression 

 4,292812 

R-squared LSDV  0,993931  R-squared intra-group  0,989752 
LSDV F(54, 303)  918,8980  P-value(F)  1,3e-305 
Log-likelihood −999,7080  Akaike  2109,416 
Schwarz  2322,845  Hannan-Quinn  2194,297 
rho  0,490122  Durbin-Watson  0,804584 

 
 

Joint test on regressors - 
  Test statistic: F (19, 303) = 1540.14 
  with p-value = P (F (19, 303)> 1540.14) = 1.40302e-288 
Group Intercept Difference Test - 
  Null hypothesis: groups have a common intercept 
  Test statistic: F (35, 303) = 16.5991 
  with p-value = P (F (35, 303)> 16.5991) = 1.03341e-051 
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Random Effects (GLS), using 358 observations 
With Nerlove transformation 

36 cross section units included 
Time series length: minimum 8, maximum 10 

Dependent variable: A17 
 

  Coefficient Standard 
Error 

z p-value  

const 1,35386 3,14486 0,4305 0,6668  
A2 1,21954 0,291174 4,188 <0,0001 *** 
A4 0,0731802 0,0194496 3,763 0,0002 *** 
A7 -0,0760521 0,0150914 âˆ’5,039 <0,0001 *** 
A10 -0,0168797 0,00805403 âˆ’2,096 0,0361 ** 
A11 -0,0912982 0,0142991 âˆ’6,385 <0,0001 *** 
A14 -3,42216 0,562719 âˆ’6,081 <0,0001 *** 
A19 -0,0253836 0,00820346 âˆ’3,094 0,0020 *** 
A22 -0,366288 0,0624350 âˆ’5,867 <0,0001 *** 
A23 -0,295529 0,0304777 âˆ’9,697 <0,0001 *** 
A24 0,544934 0,0440242 12,38 <0,0001 *** 
A29 0,127840 0,0287033 4,454 <0,0001 *** 
A32 0,0928891 0,0153769 6,041 <0,0001 *** 
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A33 -0,258808 0,0285937 âˆ’9,051 <0,0001 *** 
A43 0,140191 0,0198406 7,066 <0,0001 *** 
A45 0,0510873 0,0106898 4,779 <0,0001 *** 
A47 0,455301 0,0182202 24,99 <0,0001 *** 
A53 0,0887654 0,0123360 7,196 <0,0001 *** 
A56 -0,0600065 0,0133619 âˆ’4,491 <0,0001 *** 
A59 0,343796 0,00686139 50,11 <0,0001 *** 

 

Mean Dependent 
Variable 

 66,76727  Standard Deviation 
Dependent Variable 

 50,76451 

Standard Deviation  26901,07  Standard Error 
Regression 

 8,908096 

Log-likelihood -1281,150  Akaike  2602,301 
Schwarz  2679,912  Hannan-Quinn  2633,167 
rho  0,490122  Durbin-Watson  0,804584 

 

 
Variance 'between' = 309.61 
Variance 'within' = 15.5971 
mean theta = 0.928971 
Joint test on regressors - 
  Asymptotic test statistic: Chi-square (19) = 31566.2 
  with p-value = 0 
 
Breusch-Pagan Test - 
  Null hypothesis: variance of unit-specific error = 0 
  Asymptotic test statistic: Chi-square (1) = 494.959 
  with p-value = 1.18769e-109 
 
Hausman test - 
  Null hypothesis: GLS estimates are consistent 
  Asymptotic test statistic: Chi-square (19) = 10.8147 
  with p-value = 0.929913 
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WLS, using 358 observations 
36 cross section units included 

Dependent variable: A17 
Weights based on variances of errors per unit 

 

  Coefficient Standard 
Error. 

t-statistics p-value  

const 0,523252 0,331333 1,579 0,1152  
A2 0,839437 0,311949 2,691 0,0075 *** 
A4 0,0783805 0,00762644 10,28 <0,0001 *** 
A7 −0,0595859 0,00827906 −7,197 <0,0001 *** 
A10 −0,000901905 0,000399439 −2,258 0,0246 ** 
A11 −0,0645402 0,00904225 −7,138 <0,0001 *** 
A14 −2,76885 0,596591 −4,641 <0,0001 *** 
A19 −0,0162162 0,00341724 −4,745 <0,0001 *** 
A22 −0,150399 0,0450883 −3,336 0,0009 *** 
A23 −0,314773 0,0206065 −15,28 <0,0001 *** 
A24 0,370772 0,0312198 11,88 <0,0001 *** 
A29 0,170298 0,0187529 9,081 <0,0001 *** 
A32 0,0919731 0,00850893 10,81 <0,0001 *** 
A33 −0,143399 0,0165524 −8,663 <0,0001 *** 
A43 0,0827015 0,00999921 8,271 <0,0001 *** 
A45 0,0383888 0,00577512 6,647 <0,0001 *** 
A47 0,504360 0,0117663 42,86 <0,0001 *** 
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A53 0,105140 0,00728285 14,44 <0,0001 *** 
A56 −0,0901087 0,00743728 −12,12 <0,0001 *** 
A59 0,351104 0,00391330 89,72 <0,0001 *** 

 

Statistics based on weighted data 
Standard Error  253,1241  Standard Error 

Regression 
 0,865383 

R-squared  0,997477  R-squared adjusted   0,997336 
F(19, 338)  7034,271  P-value(F)  0,000000 
Log-likelihood −445,9291  Akaike  931,8581 
Schwarz  1009,469  Hannan-Quinn  962,7240 

 

Statistics based on original data 
Mean Dependent 
Variable 

 66,76727  Standard Deviation 
Dependent Variable 

 50,76451 

Standard Deviation  20928,27  Standard Error 
Regression 

 7,868796 
 

 
 

 
 
 
 
 
 
                            WLS corrected for heteroskedasticity, using 358 observations 
                                                             Dependent variable: A17 

 

  Coefficient Standard 
Error 

t-statistics p-value  
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const 0,184905 0,140421 1,317 0,1888  
A2 1,44355 0,411160 3,511 0,0005 *** 
A4 0,0570894 0,00851926 6,701 <0,0001 *** 
A7 −0,0712186 0,00920524 −7,737 <0,0001 *** 
A10 −0,00143755 0,000450390 −3,192 0,0015 *** 
A11 −0,0233169 0,00686850 −3,395 0,0008 *** 
A14 −3,86272 0,836974 −4,615 <0,0001 *** 
A19 −0,0157051 0,00382478 −4,106 <0,0001 *** 
A22 −0,0595383 0,0583306 −1,021 0,3081  
A23 −0,321805 0,0237566 −13,55 <0,0001 *** 
A24 0,328740 0,0368588 8,919 <0,0001 *** 
A29 0,243316 0,0249883 9,737 <0,0001 *** 
A32 0,0946124 0,0101725 9,301 <0,0001 *** 
A33 −0,128321 0,0180853 −7,095 <0,0001 *** 
A43 0,0796317 0,0117899 6,754 <0,0001 *** 
A45 0,0233198 0,00752902 3,097 0,0021 *** 
A47 0,499513 0,0141845 35,22 <0,0001 *** 
A53 0,110476 0,00722774 15,28 <0,0001 *** 
A56 −0,126896 0,00796164 −15,94 <0,0001 *** 
A59 0,348870 0,00488940 71,35 <0,0001 *** 

 

Statistics based on weighted data 
Standard Deviation  888,0701  Standard Error 

Regression 
 1,620934 

R-squared  0,998210  Adjusted R-squared  0,998109 
F(19, 338)  9918,505  P-value(F)  0,000000 
Log-likelihood −670,6047  Akaike  1381,209 
Schwarz  1458,820  Hannan-Quinn  1412,075 

 

Statistics based on original data 
Mean Dependent 
Variable 

 66,76727  Standard Deviation 
Dependent Variable 

 50,76451 

Standard Deviation  23418,51  Standard Error 
Regression 

 8,323794 
 

 
 

Estimate
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