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Abstract 

Studies have found that banking concentration increases financing obstacles, and this is 

however negatively related to the firm size. Moreover the level of both economic and 

financial development in a country, has been found to weaken the relationship between 

banking concentration and financing obstacles. 

This thesis studies the effect of banking concentration on innovative enterprises across 

different countries. The data sets spans across waves of observations from the year 2000 to 

2016.  These observations were mainly obtained from the World Bank databases and the 

waves of Community Innovation Surveys that have been undertaken across the world. The 

study uses a system generalized method of moments to test and analyze how banking 

concentration affects innovative enterprises. The primary measure of banking concentration 

is the 5-banks concentration ratio, and we proxy for credit rationing using the lack of access 

to finance cited by the innovative enterprises. 

The results of the study are antithetical and show that banking concentration has a negative 

relationship with the credit rationing of innovative enterprises. In a nutshell these results 

predict that an increase in banking concentration is expected to result in a fall in the credit 

rationing of Innovative enterprises. These results therefore idiosyncratically suggest that 

high banking concentration is much more beneficial for the traditionally opaque firms, such 

as innovative enterprises. This view is corroborated by the information-based theories, 

which suggest that in a highly concentrated credit markets lenders can harness high 

efficiency in their screening processes, leading to better access to credit for the traditionally 

opaque firms.  
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Chapter 1: Background to the ThesisChapter 1: Background to the ThesisChapter 1: Background to the ThesisChapter 1: Background to the Thesis    

1.1 Introduction to Thesis1.1 Introduction to Thesis1.1 Introduction to Thesis1.1 Introduction to Thesis    

Worldwide, the importance of entrepreneurship to economic growth cannot be 

overemphasized. Scholars agree that entrepreneurship is a significant variable to drive 

economic activity forward, in fact, some have gone as far as to say entrepreneurship is a key 

figure in economic development (J. A. Schumpeter, 1961). Governments across the world 

have in the past and to this day continue to develop policies that are designed to nurture, 

maintain and surge forward entrepreneurial endeavors in their respective economies. These 

entrepreneurial endeavors can either be in the form of large established corporations or 

within the SMEs scale. 

At the end of the last century but one, it was thought that large corporations were the 

drivers of the economy. However, from the beginning of the 1950s until today it is widely 

recognized that SMEs play a far more significant role than initial thought1 (Ayyagari, 

Demirguc-Kunt, & Maksimovic, 2011), and in terms of employment, SMEs in developing 

countries employ approximately 60% of the total employment in manufacturing (Beck, 

Demirguc-Kunt, & Levine, 2005). Studies which have included developed economies also 

converge to the same finding that SMEs are important for economic growth with, on 

average, 50% of manufacturing employment being generated by SMEs (Ayyagari, Demirgüç-

Kunt, & Beck, 2003).  

Yet despite that invaluable contribution to the economy, SMEs still struggle to obtain 

finance. Finance is a precondition of undertaking any entrepreneurial project, since in the 

undertaking of any enterpreneurial project cash outflows precede cash inflows.  It follows 

that by intuition that any entrepreneurial activity that is undertaken needs an external 

breath of life to kickstart the project. Without that crucial external finance, entrepreneurs 

can only abandon or ration some of their projects. It is the financial markets that have been 

tasked with the job of allocating funds to those entrepreneurial projects that have an 

economic value. These projects with an economic value add to economic growth and in the 

reduction of unemployment in the respective countries that they are undertaken. Countries  

with deeper financial markets are better positioned to provide external financing, and it is 

not coincidental that these same countries are more economical developed and have lower 

unemployment relative to countries with shallower financial markets. 

The reasons for the struggle of SMEs to source funding despite the evolutionary 

development of financial markets and banking systems across the world may partly lie in the 

standard economic theory. The standard economic theory posits that any deviation from 

perfect competition in the markets is akin to inefficiencies in the allocation of funds in the 

 
1 In fact, China, which has undergone remarkable growth in the last two decades and is now the second biggest 
economy, has an SMEs involvement of 99.4% of all the enterprises in China in 2012, according to the Chinese 
National Bureau of Statistics. 
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credit markets, the so-called Pareto-suboptimal state. This view is shared with the Structure-

Conduct theories that proposes that an increase in market power, possibly arising out of 

market concentration, leads to higher interest rates and a limited supply of funds in the 

credit markets.  

Furthermore, competition in the credit markets resembles a double-edged sword as it 

deleteriously affects access to finance on two different sides that are the demand side and 

supply side. On the demand side, firms (borrowers) that are in highly competitive sectors 

typically generate low-profit margins on the products that they sell, and to finance these 

new projects they must turn to external finance to kickstart or inject a breath of economic 

life into these projects. Whilst on the supplier side due to the high market power and the 

over the top conservativism embodied by the major banks, the supply of credit may be 

rationed.  Therefore, on the demand side, the competition for funds is fierce and yet on the 

supply side, the banking industry, unlike other industries, may not be competitive enough to 

fight for borrowers leading to the higher interests and limited supply which are predicted by 

Structure-conduct theories. In addition, due to the inherent fierce competition on the 

demand side, the banks may deem the probability of project failure being higher due to the 

competition in that sector, potentially leading to the credit rationing of projects with 

economic value. When information asymmetry is added into that mix it is not hard to 

envisage how Pareto-suboptimality may arise in such credit markets.  

Contrastingly though, another school of thought, the so-called Information-based theories, 

predicts that a cocktail of information asymmetry and market power changes the 

relationship between market power and access to finance from negative to positive as 

market power becomes preponderant. The underpinnings of this theory being that if banks 

wield enough market power they can channel or commit more resources to their screening 

processes, leading to increased access to finance for traditionally opaque borrowers. This is 

indeed supported by some studies that have established that banks with more market 

power are incentivized to invest much more in long-term projects, particularly with SMEs 

offering an attractive investment as these powerful banks are strategically positioned to 

share in those SME’s future profits and growth prospects2 (Petersen & Rajan, 1995). Other 

studies have also come to a similar conclusion and show that with more market power 

borrower specific information becomes concentrated with those banks that enjoy high 

market power, leading to the convenient and cheaper screening of borrowers, which 

ultimately translates to lower interests rates (Marquez, 2002). On the other hand, a highly 

competitive banking industry has borrower specific information that is much more 

 
2 Due to market power that the bank enjoys, it can be argued that it implicitly has an equity stake in the young 
enterprise that it is financing. Without that market power the young firm would switch in the future to a lower 
cost lender, thereby denying the bank sharing in their future prospects. 
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dispersed, leading to an inefficient screening of potential borrowers and higher interest 

rates.  

Today financial markets have evolved into a complex financial ecosystem and established 

near pure-efficiency allocation of capital to entities in need of capital. In that evolution, 

banks as intermediaries have refused to be left behind, and have also grown and 

consolidated their market power in different economies to properly service the needs of 

capital seekers. The consolidated power has arguably led to the banks being able to offer a 

variety of intricate products to cater for different market needs at lower costs due to the 

economies of scale they enjoy. However, despite that evolution of financial markets and the 

banking industry, some scholars have noted that SMEs still struggle to obtain capital (Evans 

& Jovanovic, 1989), particularly innovative SMEs (Mark S. Freel, 2007; Hutton & Lee, 2012; 

C. Mason, 2013; Mina, Lahr, & Hughes, 2013; Schneider & Veugelers, 2010; Stiglitz, 1993).  

It is widely accepted that a faithful reliance on markets to finance innovation leads to 

underfinancing or underinvestment in those innovative activities relative to the socially 

desirable levels (Martin & Scott, 2000). By its very nature innovation is implicitly a 

speculative process (Mark S. Freel, 2007), potentially leading to the weariness of lenders to 

provide finance to fund these activities. To compound this, is that the cash flow streams 

related to an innovative project are difficult to estimate with reliability (Moore & Garnsey, 

1993). The issue of financing of innovative projects for SMEs is much more profound, as 

large firms have the ability to diversify innovative projects (Giudici & Paleari, 2000; Lee, 

Sameen, & Cowling, 2015) and are also able to maintain their cash flow streams through 

retained earnings and equity (Canepa & Stoneman, 2002), whilst for the SMEs they are 

constrained to undertake a single innovative project at a time (Mark S. Freel, 2007).  

Moreover large corporations typically have a diverse portfolio of projects that they are 

undertaking, therefore the assumed project risk associated with a particular innovative 

project may not be substantial relative to the whole company, whilst this is generally not 

the case for SMEs and worse still the revenue bases of the SMEs may not even be able to 

cover the initial outlay(Cohen, 1995).  

Projects are categorically financed through equity (which includes retained earnings) or 

debt. Financing via equity is preferred by most firms (Giudici & Paleari, 2000; Oakey, 

Rothwell, & Cooper, 1988) as equity is argued to be a patient and committed form of 

capital, which makes it more attractive particularly to fund innovative projects since they 

subsume volatile cash flows. Despite equity being preferred, studies have shown that fewer 

than 5% of SMEs are able to access financing through equity (Mark S Freel, 1999; Giudici & 

Paleari, 2000; Oakey et al., 1988). This leads to innovative projects being abandoned by 

SMEs or seeking debt financing.  

When seeking debt financing SMEs are faced by a number of hurdles that include; relatively 

higher due diligence and monitoring costs (Boocock & Woods, 1997), higher fixed costs in 
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assessing funding applications (Symeonidis, 1996), greater scope for information asymmetry 

and moral hazard (Ennew & Binks, 1995), and the presumption of high probability of failure 

by SMEs (Jensen & MCGUCKJN, 1997), which is exacerbated if the project underlying the 

seeking of finance is an innovative project (Mark S. Freel, 2007). Over and above that, banks 

are more skeptical of innovative projects due to that many of the underlying assets involved 

in the project cannot be collateralized (Mark S. Freel, 2007; Lee et al., 2015; Mina et al., 

2013). This follows from that by definition innovative projects are backed by assets with no 

market or limited market, this is especially true in the context of intangible assets. 

In conclusion, albeit there is vast literature on the financing of SMEs and issues surrounding 

the lack or limited access to finance by SMEs, these studies seem to largely attribute the 

basis of credit rationing of SME and innovative enterprises to asymmetric information and 

the banks being prudential against moral hazards posed by lending to SMEs. These studies 

seem to be oblivious to how the high concentration levels prevalent in the banking industry 

may be playing a role in the credit rationing of innovative enterprises, particularly nascent 

ones. In this study, we attempt to fill that gap by analysis of how different concentration 

levels in the banking industry affect innovative enterprises. 

 

1.2 1.2 1.2 1.2 Problem StatementProblem StatementProblem StatementProblem Statement    

Literature widely accepts that there is a financing gap for SMEs and even more so for 

Innovative nascent firms. This funding gap is largely attributable to information asymmetry 

and moral hazards; however, the initial view of this study is that the banking structure in an 

economy also plays a significant role. Indeed this view is substantiated by other studies that 

have established that concentrated credit markets are connoted with higher levels of credit 

constraints (Andrieș, Marcu, Oprea, & Tofan, 2018; Beck, Demirgüç-Kunt, & Maksimovic, 

2003; Carbo-Valverde, Rodriguez-Fernandez, & Udell, 2009). This study seeks to fill that 

knowledge gap by the testing and analysis of how different concentration levels affect the 

funding of innovative enterprises. 

 In addition, by the very nature and design of the research, the study detours and assesses 

how financial markets development status of the respective economies interjects between 

the two primary variables. Indeed the financial development of the markets that the 

innovative entrepreneurs operate in has a bearing on their access to finance (Bikker & Haaf, 

2002b). It can be argued that innovative enterprises that operate in deeper financial 

markets, even if the banking system is concentrated, may be subject to less credit rationing 

than their counterparts that operate in less developed financial markets. This is logical as 

financial markets or sector does not only consist of the banking industry but also includes 

other industries that compete with the banks to provide financing to entrepreneurs. 

Therefore, in deeper financial markets, if the banks cannot provide the financing to the 

innovative enterprise, other economic agents such as venture capitalists may step in and 

provide the financing to innovative enterprises. Intuitively there is a rebuttable presumption 
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that innovative enterprises that operate in more developed financial markets are subject to 

less credit rationing. Secondary to our primary hypothesis, the study tests this intuition and 

analyzes how the financial development status of the country interjects between our 

primary variables. 

Finally, there seems to be a consensus on literature that there is a financing gap for SMEs3. 

They argue that the lack of financing is amplified when it comes to innovative enterprises, 

this study adds to this literature and assesses if this argument holds any water. This study 

tests if innovative SMEs are credit rationed more than their large counterparts in their 

respective countries.  

 

1.3 1.3 1.3 1.3 Objectives of the StudyObjectives of the StudyObjectives of the StudyObjectives of the Study    

The study was pursued with the main objective to find out if high banking concentration 

leads to the credit rationing of innovative enterprises across different countries. The 

approach followed is the comparative analysis of different credit markets with different 

concentration levels and how funding of innovative enterprises is affected by those 

respective concentration levels. By innovative enterprises in this paper, entities of all sizes 

are included, with small medium enterprises and even large innovative corporations 

forming a part of this study. 

The objectives of the research can be succinctly summarized and categorized into three 

objectives. First, the study tests the overall relationship between banking concentration and 

innovative enterprises. Secondly, the study assesses how the financial depth of the 

country’s financial market affects the relationship between banking concentration and 

innovative enterprises. Specifically, there is an interest in whether the financial depth of the 

financial market in that country dampen or magnify the relationship between banking 

concentration and innovative enterprises. Lastly, driven by that SMEs are ordinarily 

marginalized borrowers, the study adds to that literature by testing if that also applies to 

innovative SMEs, and therefore, the relationship between banking concentration and 

innovative SMEs is tested. 

 

1.4 Significance of the Study1.4 Significance of the Study1.4 Significance of the Study1.4 Significance of the Study    

This study adds to the current literature on the peculiar financing gap towards innovative 

entrepreneurs and SMEs, and how market structure impacts on SMEs’ access to finance. 

The results of the study are potentially of interest to policymakers and banking regulators in 

the guidance on whether to open up the banking industry much more, so as to unlock more 

funds through the attenuation of banking concentration, or to maintain the status quo. At 

the end of the economic spectrum, this would be of paramount importance to different 

 
3 This is discussed in much detail in the literature review section of the paper. 
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economic agents as it will improve the economic development and lower unemployment in 

the respective economies. 

Secondary and to a lesser extent the study adds to the competition-stability nexus. Financial 

stability in the banking sector is important in the function of the economy, unfortunately, 

competition is also important in innovation and efficiency of any sector of the economy. 

This study adds to the literature on the ongoing debate on whether there is a tradeoff 

between financial stability and competition.  

 

1.5 1.5 1.5 1.5 Benefits of Resolving the PrBenefits of Resolving the PrBenefits of Resolving the PrBenefits of Resolving the Problemoblemoblemoblem    

The researcher expects that this work is beneficial to policymakers in different economies 

especially in emerging markets, by providing the empirical basis of why key economic 

players such as innovative enterprises may be struggling to grow. Many emerging markets 

are striving to actualize being developed markets, however, particularly in Africa, we are still 

lagging way behind the other continents. Today more than ever, these economies need to 

stand on their own feet, and at the crux of this development there is need for innovative 

enterprises to drive these economies towards their actualized production frontier. Indeed, 

Joseph Schumpeter recognized that innovative enterprises is one of the major drivers of 

economic development.  

To grow any enterprise there is a need for financing, and innovative enterprises are no 

exception, and possibly, the prevalent high concentration levels in banking may be the 

unseen stumbling block to access to finance by innovative enterprises. In addition, the 

paper will also provide the major banks with a view on whether the high concentration 

levels inveterate in the banking industry are a hurdle to the growth of innovative 

enterprises. These innovative enterprises are the future clients of the banks and they stand 

to benefit if these firms were to grow. 

 

1.6 1.6 1.6 1.6 Outline of Thesis (Chronology of Chapters)Outline of Thesis (Chronology of Chapters)Outline of Thesis (Chronology of Chapters)Outline of Thesis (Chronology of Chapters)    

The rest of the paper is structured in the following manner: 

Chapter 2: Literature Review 

Chapter 3: Methodology and Data Review 

Chapter 4: Results and Analysis 

Chapter 5: Conclusion and Summarizing remarks 
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Chapter 2: Literature ReviewChapter 2: Literature ReviewChapter 2: Literature ReviewChapter 2: Literature Review    

2.1 Banking Concentration2.1 Banking Concentration2.1 Banking Concentration2.1 Banking Concentration    

Banking concentration is a measure of the density of the banking industry and the skewness 

of that industry (Bikker & Haaf, 2002a). The density of the banking industry represents the 

total number of banks operating in that market whilst the skewness of the market nabs the 

size distribution in the market. It effectively proxies the dispersion of lending assets and 

deposits across the various players in the market. If the lending assets are effectively 

controlled by a few institutions4, then banking concentration is high in that market. These 

few institutions are unequivocally the major banks and concentration measures embody the 

number of lending assets and deposits that they control with respect to the market.  

Due to the very nature of concentration as a measure, it is susceptible to the number of 

players in the industry and as this number increases concentration as a measure attenuates. 

A market with few banks will, therefore, display results of being highly concentrated more 

than a market with more banks (Bikker & Haaf, 2002a). 

The measurement of concentration is dependent on the market being discussed. The 

liberalization of markets in the World somewhat complicates the measurement of 

concentration as the market becomes difficult to confine and define. This is especially true if 

you consider the European Union and that a bank that is geographically situated in the UK5 

has a market which extends over 28 geographical markets. A market is a function of both 

the product range and the geographical area. In banking, the product range represents the 

services that are offered to a distinctive market and are essentially servicing a particular 

homogenous need or want. The geographical area limit of the market is based on the actual 

and potential contacts between potential and existing market participants (Bikker & Haaf, 

2002a, 2002b). The geographic limit is dependent on the product with retail banking typical 

limited to the local area (local dimension) whilst corporate banking is much more mobile 

and extends beyond the local boundaries (international dimension). This can be attributed 

to the size and economic muscle of the corporate clients who are able to flex their economic 

resources and shop for the best possible fund providers beyond national borders, which 

might not be cost effective for retail customers.  

Though somewhat reductive of today’s banking markets in a global village, our definition of 

banking markets is narrow and much more based on the geographical markets (state 

boundaries). This, fortunately, matches the economic environment in which the banks and 

innovative enterprises operate in, facilitating a better understanding of the interaction 

between banking concentration and innovative enterprises. In addition, this coincidentally 

has a positive attribute of consistency in that it matches banking markets to the underlying 

operating environment6, unlike would be the case if our definition spilled over international 

 
4 The CRn indices explicitly follows this principle 
5 As long as they are still part of the EU! 
6 Which includes the Regulations specific to the banks in that market and the economic policies of the country. 
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borders, then a particular player may be subject to different regulations on its different 

product markets. Moreover, this helps in simplifying the measurement of banking 

concentration and restricts it to state boundaries, unlike would be the case if product 

markets where considered, it would be an intricate exercise to group banks that operate in 

homogenous product markets. 

The importance of concentration as an industry measure lies in its ability to capture the 

market structure. Unfortunately, this has led to some frameworks fallaciously explaining 

competitive behavior based on concentration, and some going as further as using 

competition and concentration interchangeably. Some scholars are of the view that 

concentration can be used to proxy competition, and this has attracted fierce criticism and 

numerous empirical works dedicated to confute the use of concentration as a proxy for 

competition. Indeed using the two synonymously cannot be, as concentration refers to the 

organization (market structure) of the banking industry whilst competition is concerned 

with the behavior (conduct) of the players in that market.  

The muddling7 of the two may possibly stem from their interconnectedness, however, 

concentration is one of, but not the only determinant of competition. Logically the 

organization of the market’s players has a bearing on the behavior of the players resulting in 

some scholars treating concentration as if it is the only variable that drives competition. The 

traditional SCP framework articulates that competition is weak when fewer firms are 

competing in the market (Bain, 1951; E. S. Mason, 1939). Whilst there is rational in this 

principle, however, in a highly developed and intricate markets, like those of today, this 

view must be taken with caution. Indeed the theory of industrial organization has shown 

that concentration (market structure) is not the only variable that affects competition. At 

the extreme, other scholars are simply of the view that there is no significant relationship 

between banking concentration and competition (Claessens & Laeven, 2003; Davis, 2007; 

Shaffer & DiSalvo, 1994). 

Over the years two strands of literature have been developed to proxy the level of 

competition and they can be grouped into structural and non-structural methods. The 

Structure Conduct Performance theories proxies competition via banking concentration 

using indices measures such as the Herfindahl-Hirschman Index and n-banks concentration 

indices. These models link the market share (market structure) of the banks to their 

behavior (conduct) and profitability patterns (performance)(Hannan, 1991), hence the name 

Structure-Conduct- Performance. The gist of this school of thought is that high market 

concentration lowers the costs of collusion amongst firms and at the uttermost results in 

supernormal profits for the players (Evanoff & Fortier, 1988). This strand therefore 

 
7 This has even led some policymakers considering slowing down concentration, case in point being South 
Africa considering introducing more banks, instead of dealing with whether the banks are competitive or not. 
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succinctly argues that the supernormal profits arise due to the concentrated market, as the 

leading banks can corner the market and enjoy the supernormal profits. 

Other literature, in the form of the Efficient-based theories, counter-argues that the 

supernormal profits are not due to concentration but rather the efficiencies of the firms 

(Brozen & Bittlingmayer, 1982; Evanoff & Fortier, 1988; Gale & Branch, 1982; Peltzman, 

1977; Smirlock, 1985) and as a result of the excellence and efficiency embodied by those 

banks they then augment their market share incidentally resulting in a concentrated market. 

This strand of literature, therefore, suggests that the concentration of the banking industry 

is an unintended byproduct of the efficiency of those leading banks. Contrary to the first 

strand of literature this later strand, therefore, points out that the supernormal profits are a 

result of the efficiency of the leading banks, and not concentration, who are better able to 

serve the needs of the consumers of credit. 

Over and above that, literature has shown empirically that concentration is not suitable to 

approximate competition (Claessens & Laeven, 2003; Davis, 2007; Shaffer & DiSalvo, 1994). 

Due to the limitations of the structure conduct performance methods, non-structure 

performance methods have increasingly gained more use in the recent literature particularly 

the Ponzi-Rossi and Breshanan-Lau models (Shaffer, 2004). These models are useful in 

assessing competition and most importantly have an advantage over the structure conduct 

performance models in that their grounding is based on explicit optimization models and 

equilibrium (Shaffer, 2004). However, despite that preponderance, this paper is explicitly 

concerned with how banking concentration impacts on innovative enterprises, not banking 

competition, and so our models take that into cognizance and the methodology is therefore 

based on concentration measures. 

Concentration models are multifarious, and due to that they have been extensively used to 

test different industries and not only the banking industry, but their overriding principle is 

that in their essence they attempt to capture the fewness of the banks and the share 

inequality in that market (Bikker & Haaf, 2002b; White, 1982). The Concentration Ratio (CRn) 

and Herfindahl-Hirschman Index (HHI) are the most common and have been widely used in 

numerous empirical studies. The Concentration Ratios involves arbitrarily choosing the n-

largest banks in the market and ignoring the other banks that are regarded as being small. 

Then the market share of those n-banks is summed up to depict the concentration levels of 

that market. If the ratio is close to nil this is construed as being the least concentrated8 

market whilst an index of 1 represents the highest possible market concentration, which is 

entirely dominated by the n-banks. The HHI is a summation of the squares of the bank 

shares and includes all the banks. The importance of the large banks is then weighted in by 

their larger market share and the index ranges from 1/n to 1. According to the HHI, 

 
8 It can mathematically be interpreted as an infinity number of banks with equal market share (Bikker & Haaf, 
2002b). 
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concentration is at the least when the index equates to the reciprocal9 of the number of 

banks and most concentrated when equal to one. 

 

2.2 Entrepreneurship2.2 Entrepreneurship2.2 Entrepreneurship2.2 Entrepreneurship    

The literature on entrepreneurship dates back, at least, to the eighteenth century on the 

works of the Irish-French economist, Richard Cantillon in his book (1755), “Essay on the 

Nature of Trade in General”. The next profound works from the literature were to follow in 

the nineteenth century, as the crux of the empirical works led to the distinction between 

entrepreneurial endeavors by J.B Say (1803) and this study recognized the distinction 

between innovative and imitative entrepreneurs. Much was only to follow in the next 

century on the works of J. SCHUMPETER (1934) who emphasized the role and importance of 

innovative entrepreneurship to economic development. Later on, in the twentieth century 

and contrastingly, Kirzner (1973) came with a different ideology  and accentuated the 

importance of imitative entrepreneurship to the economy. 

Entrepreneurship can be regarded as the new entry into competitive markets via business 

formations and new product introductions (Miller, 2011). Others regard entrepreneurship 

as a set of ideas and beliefs which enable the recognition of opportunities that lead to the 

creation of new products and services (Sarasvathy, Dew, Velamuri, & Venkataraman, 2010). 

Other scholars have submitted that entrepreneurship is activities that lead to the discovery 

and exploitation of opportunities, leading to the procreation of new products and services 

via new business models (Shane, 2003). Whilst other scholars articulate that entrepreneurs 

find, make and recognize opportunities (Alvarez & Barney, 2007; Sarasvathy et al., 2010) 

and those opportunities entail the creation of new products, services, and markets. Much of 

this literature largely conforms to Joseph Schumpeter’s work, entrepreneurs were defined 

by Schumpeter as individuals that carry out new combinations (1934, pp74). Contrastingly, 

Kirzner (1973, 1997) defines entrepreneurs as arbitrageurs who are willing to incur upfront 

costs on the expectations of future profits either as imitative or research-based 

entrepreneurs. By arbitrageurs, Kirzner (1973, 1997)recognizes that entrepreneurs are 

constantly searching for profitable opportunities presented by markets out of equilibrium.   

 At the heart of entrepreneurship theory is the concept of opportunity (Busenitz et al., 2003; 

Venkatraman, 1989). Entrepreneurial opportunities arise from the dynamism and the ever-

changing nature of markets. These changes may categorically be grouped as arising from 

technological, demographical and regulatory changes (Stam, 2008). Technological changes 

present opportunities for the entrepreneur to serve different needs, especially in the digital 

era that we are living in, and hence the massive growth by technologically based firms in 

recent years10. These firms spend a significant amount of resources to rapidly and constantly 

 
9 This is when all the banks have equal market shares. 
10 One need not look any further than the first firm with a market capitalisation of a trillion US$, Apple. 
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develop new products that satisfy the ever-changing needs and taste of their clientele. The 

demographics compositions of a market may pose an opportunity, for instance, the 

awareness that women constitute a larger part of the population and that their needs in 

terms of insurance were not being correctly11 served, led to the creation of First for Women 

Insurance Company in South Africa. Lastly, regulation may act as a barrier to entry into a 

market, and when the policy makers relax regulation it opens the opportunity12 for 

individuals to fill that market gap. 

There are different types of entrepreneurship and it impacts different economies 

differently. This distinction was first recognized and can be traced to the works of J.B. Say in 

his book (1803), “Treatise on Political Economy”. He recognized that entrepreneurship can 

be distinguished as innovative and imitative entrepreneurship.  Modern scholars have also 

come to a similar categorization, that is innovative and imitative entrepreneurship (Baumol, 

Litan, & Schramm, 2007; Dahlstrand & Stevenson, 2010; Waasdorp, 2002). Schumpeter’s 

description of an entrepreneur speaks to the innovative and radical entrepreneur, whilst 

Kirzner (1973) emphasizes the imitation of an opportunity that has been proven elsewhere, 

that is the imitative entrepreneur. 

 Imitative entrepreneurship is thought to be significantly important in jobs creation, whilst 

innovative entrepreneurship is the chief driver of wealth creation, high value-added jobs 

and high growth firms (Stevenson, 2002). In developing economies (factor and efficiency-

driven economies) imitative entrepreneurship is much more important as it increases 

competitiveness and accelerates efficiency by localizing existing technology from developed 

countries (Goel & Ram, 1994; Gong & Keller, 2003; WEF, 2013). On the other hand, for the 

developed economies (innovation-driven economies), simple copying existing technology is 

not sufficient to drive the economy forward and increase productivity (Goel & Ram, 1994; 

Gong & Keller, 2003; WEF, 2013). These economies largely require the creation of new 

technological processes and disruptive business models to maintain a competitive 

advantage. In such economies, therefore, much emphasis should be on the innovative 

entrepreneur.  

Innovative entrepreneurship is the recombination of resources and processes resulting in 

the production of products or services that are not a stout imitation of what already exists in 

the market and therefore introduce a change in the marketplace (Shane, 2003). An 

innovative entrepreneur refers to a person who endeavors to generate value through the 

introduction of new or momentously ameliorated products or services and processes 

through extant or new economic participants. The desire to engineer new products is driven 

by the awareness of an existing market gap and these new economic participants may be in 

 
11 Women are more conservative and less risky than men who are can be reckless. The actuarial pricing is 
based on risk and incorrect classification of the risk women pose leads to them being overpriced when they 
are equated to men who tend to exhibit riskier behavior. 
12 A recent example being the legalization of marijuana in different countries. 
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the form of small, medium and even large enterprises. The awareness about potential 

market gaps possibly has its foundations in research (Minniti & Lévesque, 2010), however, 

the entrepreneur has to take it a step further and innovate processes, products or services 

(Michelacci, 2003).    

 Being innovative is not enough, history has shown that innovation may not be exploited by 

the originators of the innovation or creative idea, two well-known examples being Bells lab’s 

creation of semiconductors and Xerox’s creation of many of the applicable Personal 

Computer technologies13. The entrepreneur must be able to commercialize that new 

product (Tidd, Bessant, & Pavitt, 2013), then teach and inveigle consumers to want that new 

product and forego the old available product. The new product or process introduced, 

therefore, drives out the antediluvian business models, hence the Schumpeterian term of 

‘creative destruction’. Innovative entrepreneurship will, therefore, advance the economy’s 

production frontier.  

Studying innovation has been of interest to scholars for a long time, however to this day, 

scholars do not agree on a consensus model/framework of measuring innovation. Some 

scholars employ the expenditure on research and development, and then others utilize the 

number of patents registered as a measure of innovation in an entity (Breschi, 1999; 

Freeman, 1974; Malerba & Orsenigo, 1996) whilst other scholars rely on detailed surveys of 

entities (Diederen, Van Meijl, Wolters, & Bijak, 2003). Measuring innovation using patents is 

in the strictest definition of innovation appropriate, however, when applied to small and 

medium enterprises that are commercially innovative in their niche markets but have not 

patented anything this measure would be ill-suited, as it would ineptly exclude most 

innovative enterprises. GEM particularly assesses innovation by looking at the degree of 

newness of the product offered to customers and how it compares to the other products in 

the market offered by competitors. Other studies also follow a similar approach to measure 

innovation in entities (Avermaete, Viaene, Morgan, & Crawford, 2003; Bhaskaran, 2006). 

However, the major shortfall of this approach is that the degree of newness is subject to 

customer interpretation, and a product may be new to one customer yet that might not be 

the case with the next customer (Johannessen, Olsen, & Lumpkin, 2001). Nevertheless, this 

approach remains apt since in each market an average consumer will ordinarily know if the 

product is new or not. 

 

2.3 Credit Rationing2.3 Credit Rationing2.3 Credit Rationing2.3 Credit Rationing    

Credit rationing occurs when the demand for loans exceeds the supply of loans at the 

prevailing interest rate (Jaffee & Modigliani, 1969). Stiglitz and Weiss (1981) resolved that 

credit rationing will transpire when a pool of rejected applicants would not receive funds 

 
13 Steve Jobs was able to recognize the commercial value of Xerox’s research center, then to adopt their 
ingenuity and make a market breakthrough. 
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even if they offered to pay higher interest. Over and above this prevailing interest rate the 

lenders’ supply curve becomes completely inelastic to interest rate changes (price). They 

argued that this phenomenon will arise in the credit markets due to imperfect information, 

also known as information asymmetry, as borrowers have got better information about the 

projects that they want lenders to fund. In retaliation to that disadvantage, lenders protect 

themselves by constringing the supply of funds. 

 Early scholars were of the view that credit rationing was a non-equilibrium phenomenon 

arising as a result of the market being out of balance due to exogenous factors, such as 

regulation or lack of competition in the credit markets (Scott, 1957). They therefore logically 

assumed that credit rationing was pro tem and would self-clear if the market moved to its 

equilibrium. Later studies, however, depicted how credit rationing would arise even when 

the market was at equilibrium. Hodgeman (1960) argued that lenders assess potential 

borrowers based on expected return-expected loss and that there is an implicit amount that 

the borrower can reliably promise to repay. This implicit amount, therefore, regardless of 

interest rates, efficaciously limits (rations) the amount of credit that is extended to 

borrowers. Hodgeman, therefore, proposed that even at equilibrium lenders will ration the 

amount given to borrowers as the expected losses begin to preponderate over expected 

returns. 

The epiphany of the theory of credit rationing came to pass when the works of Stiglitz and 

Weiss was published in 1981. The Stiglitz-Weiss framework noted that lenders pool low and 

high-risk borrowers and as the interest rate rises the low-risk borrower, who are 

importantly borrowers of good credit quality, will drop out of the market as their face higher 

than warranted interest. Due to the pooling of borrowers the interest rate is levied based on 

the average borrower in the pool and if ever this average borrower is relatively of much 

more poor credit quality (that is the pool is filled with low quality borrowers) than the high 

quality borrower in that pool, then the interest levied on the pool is significantly punitive to 

that higher quality borrower. In addition, these high-quality borrowers, or borrowers with 

low risk projects, cannot afford to pay the high interest levied on the pool and this is 

consistent with the finance principles that low risk projects have low expected returns. 

Therefore, higher financing costs on such projects will lead to the abandonment of the 

project as the financing costs will outweigh the project returns. 

 Intuitively, as interest rates increase higher the preponderance of bad quality credit on the 

pool of borrowers ascends14, amplifying the risks of adverse selection for the lender. As this 

phenomenon continues it zeniths when the benefits of additional interest increases are 

preponderated by the low quality of the remaining pool (adverse selection). At this point 

even if it is below the market clearing interest rate, and there is still credit demand, lenders 

would be averse to furthering more credit to consumers hence credit rationing would arise. 

 
14 Conforming to Gresham’s Law, only in this case bad credit quality drives out good quality credit. 
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Ultimately a portion of the potential borrowers remains unsatisfied even if they are willing 

to weather up an increase in the prevailing interest rate and these are the credit rationed 

borrowers. Scholars argue that this phenomenon is much more likely to affect undeveloped 

economies than developed economies due to the inherent fragmentation of their 

economies (McKinnon, 1973). 

 

2.4 Access to Finance2.4 Access to Finance2.4 Access to Finance2.4 Access to Finance    

The debacle of a financing gap for SMEs remains prevalent even in today’s highly developed 

markets. The roots of the debacle can be credited to a variety of factors and there is no 

consensus in the literature. These factors largely boil down to the information opacity and 

inherent riskiness of innovative enterprises; which is compounded if the innovative 

enterprise is an SME, due to the high failure rates of SMEs, lack of collateral by SMEs and 

credit market inefficiencies or adverse bias towards large corporations. Moreover, SMEs 

generally do not have sufficient credit history nor can they furnish lenders with audited 

results resulting in them being discriminated and credit rationed by lenders (Berger & Udell, 

2002; Petersen & Rajan, 2002). Faced with information opacity of SMEs banks riposte 

punitively by charging SMEs higher financing costs and much more inveterately engage in 

non-price related measures such as collateral, shorter maturities, stringent covenants and 

ultimately credit rationing (Farinha & Félix, 2015; Godlewski & Weill, 2011; Hanedar, 

Broccardo, & Bazzana, 2014; Hernández-Cánovas & Martínez-Solano, 2010; Kirschenmann, 

2016; Ortiz-Molina & Penas, 2008). At the other end of the spectrum, large corporations 

have ample of credit history to draw on, sizeable tangible assets to pledge as collateral and 

the provision of audited financial results is facile, resulting in a boon for the large firms 

when negotiating for favorable prices and ultimately ubiquitous access to finance  (Berger & 

Udell, 2002). 

The impact of the market structure or banking concentration on the financing gap remains 

turbid or murky and largely antithetical. The first strand of literature argues that there is a 

negative relationship between banking concentration and credit access. This strand of 

literature embodies the standard economic theory, in the sense that this theory predicts 

that a concentrated structure results in inefficient and anticompetitive conduct and falls 

under the so-called Structure Conduct Performance theories. Indeed these theories are 

substantiated by empirical evidence, which argues that a highly concentrated banking 

industry inhibits credit provision to all firms (Beck, Demirgüç-Kunt, & Maksimovic, 2004). 

Other scholars have affirmed this position and they argue that bank monopoly is more likely 

to results in credit rationing than a more competitive market (Guzman, 2000). Some 

scholars have also established that banking concentration limits or curbs the number of loan 

funds available to the market (Cetorelli & Gambera, 2001; Cetorelli & Peretto, 2000). 

Scholars who have done similar work have reaffirmed this position and they argue that high 

banking concentration has an effect of imposing a deadweight loss onto the credit market 
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(Cetorelli & Gambera, 2001). This deadweight loss effectively reduces the quantity of credit 

supplied in the market and therefore results in the credit rationing of some of the entities in 

the market that are seeking credit. Over and above that some have noted, using US data, 

that banking concentration is positively correlated with interest rate increases (Hannan, 

1991). 

Scholars falling under the Structure Conduct Performance theories, go on and argue that the 

relationship between banking concentration and credit access debilitates as firm size 

increases, this is also supported by other studies which show that a diminution of banking 

concentration in credit markets increases the number of smaller firms (Cetorelli, 2001). 

Other studies done on SMEs have come to similar conclusion, which is that concentrated 

banking industries are associated with higher levels of credit rationing of SMEs (Andrieș et 

al., 2018). Recent studies also seem to conform to this finding with papers finding that the 

age of an SME is positively related to access to bank credit (Adair & Adaskou, 2020). 

Similarly, some have found that banks ration SMEs in order to maximize profits (Jin & Zhang, 

2019). Large firms are therefore less likely to be affected by credit rationing as compared to 

SMEs. In addition, some have suggested that banking concentration is negatively related to 

new firm formations (Black & Strahan, 2002). Similarly, others have found that low 

concentration is significantly related to younger firms or is associated with a lower firm age 

being dominant in the economy (Cetorelli & Strahan, 2006). 

The other strand of literature goes against conventional economic theory and counter-

argues that banking concentration has a positive relationship with credit access. This stems 

from that lenders utilize information as a tool to screen prospective borrowers and with an 

accumulation of information such lenders are better able to assess the potential borrowers 

leading to improved access to credit for all consumers. This idiosyncratic strand of literature 

is widely considered to fall under the so-called information-based theories. Scholars of this 

school of thought argue that the market power that is embodied in a highly concentrated 

banking industry provides the banks with a platform to employ much more long-term 

relationship lending with young firms (Petersen & Rajan, 1995). These banks that enjoy high 

market power can afford to invest in information databases and processes, that is the 

platform, due to the economies of scales that they enjoy, and they then can utilize the 

platform to screen traditionally opaque borrowers such as SMEs. Therefore, market power 

in the banking industry leads to better access to credit for the marginalized borrower. In 

addition, the market power brings with it economic buffer to the banks and patience to 

strategically focus more on the financing of long term projects, thereby realizing higher 

returns through the sharing of the future profits of the young firms. Furthermore, this 

cements the trust in the relationship between the young firm and the bank, leading to a 

long-term and mutual beneficial relationship. 

Others with similar views posit that low concentration is associated with weaker market 

power, which adversely impacts the lender’s screening processes resulting in higher interest 
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rates and inefficiencies in lending (Cetorelli & Gambera, 2001; Cetorelli & Peretto, 2000; 

Marquez, 2002). They argue that the higher interest costs embodied in a lowly concentrated 

market are as a result of dispersed information, since lenders must recoup the higher costs 

of gathering information, and that ironically it is the high concentration which is favorable in 

the credit markets for efficient borrower screening and cheaper interest rates. Similarly, 

some scholars support and argue that young firms are much more likely to receive cheaper 

financing in more concentrated banking markets (Petersen & Rajan, 1995). Interestingly and 

in line with these views, some studies suggest that firms that are more dependent on 

external financing are much more prevalent in countries with higher banking concentration 

(Cetorelli, 2001). 

The importance of innovative firms to economic development is widely accepted, yet 

despite that, the issues surrounding the financing gap on SMEs extends to innovative firms. 

For the innovative enterprises, the information asymmetry is exacerbated, due to the 

technical nature, unfamiliarity, and inherent risk intrinsic to innovative projects. Moreover, 

innovative projects being introduced into the market pose a significant commercial risk of 

rejection by the potential market, commingled with the unique nature of the underlying 

assets, which may be dominated by intangible assets, coalesce deleteriously to cripple the 

lenders’ willingness and ability to further credit to the innovative enterprises (Giudici & 

Paleari, 2000). 

 In the cases of default lenders rely on the underlying assets of the borrower to seek 

recourse, however if those underlying assets are unique to the firm and have no external 

market the lender effectively has no alternative recourse should the borrower default. With 

innovative enterprises it is not uncommon that the underlying assets of the enterprise are 

customized to the business and have no alternative economic use, and as such, prudent 

lenders will limit their exposure to such enterprises through credit rationing. Furthermore, 

particularly with the highly innovative firms established by entrepreneurs with expertise in 

technical and scientific fields, typically engineering, these entrepreneurs are business 

administrational challenged and therefore may, though with a good viable project, fail to 

appeal to the lenders who are experts in commerce, not engineering. This further poses a 

problem exogenous to the project, but which impacts on the sourcing of the funding and 

may ultimately lead to credit rationing of viable projects.  

It is widely understood that there is an inverse relationship between the struggle for finance 

and enterprise size. This inverse relationship between the struggle for finance and 

enterprise size is amplified for innovative enterprises15. This is indeed supported by other 

slightly different studies that have confirmed that credit rationing is related to firm size 

 
15 This in line with corporate financing, where the lender can attach the other assets of the enterprise and 
therefore a large firm is logically much more likely to have accumulated other assets that the lender can 
recourse on should the innovative project fail. This is however different from project financing where the size 
of the firm wouldn’t matter to the lender as recourse is only limited to the underlying assets of the project 
being undertaken. 
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(Fazzari, Hubbard, & Petersen, 1987; Stiglitz & Weiss, 1981). The pecking order theory 

suggests that retained earnings (equity) is the most preferred form of finance and this has 

been substantiated by empirical studies (Giudici & Paleari, 2000). However, pragmatically 

based on size, smaller innovative enterprises are unlikely to have accumulated substantial 

retained earnings to fund an innovative project relative to the large innovative enterprises 

(Canepa & Stoneman, 2002). Large innovative enterprises have the boon of being able to 

rely on their own internally generated returns from their other project streams. Without the 

option of using internally generated funds, the small innovative enterprise can only rely on 

external financing or to abandon the innovative project. 

The small innovative enterprises are typically not listed and cannot raise capital via issuing 

equity or debt instruments to the public on the financial markets. The first hurdle is that it is 

quite expensive to initially list on a securities exchange, and in addition, the listing 

requirements are stringent, and they have associated costs16. The next pragmatic solution 

for the small innovative enterprise is to seek private equity, typically in the form of venture 

and angel financing (equity). This is indeed thought to be the preferred form of financing for 

innovative projects, as equity is considered to be a patient form of capital, which suits the 

nature of innovative projects due to their high cash flow volatility and the need for more 

time (Mark S. Freel, 2007) (Giudici & Paleari, 2000, p. 41 citing Sandri S, 1994).  Some studies 

have shown that venture capital is positively related to patented innovations (Kortum & 

Lerner, 2001). Moreover, the venture capitalist provides invaluable management advise and 

business guidance which boosts the chances of the innovative project being a success.  

However, despite all of these merits,  venture capital markets remain thin particularly in 

emerging markets (Ojah, 2011) and this is compounded by the fact that some institutional 

investors are prohibited from investing in risky capital like venture capital, particularly 

pension funds. Therefore, small innovative firms that turn to venture capitalists may also 

find themselves credit rationed due to the thinness of those markets. 

Small innovative enterprises are effectively left with debt as the only source of capital. 

However, due to their size and the added inherent riskiness of innovative projects, the 

theoretical suggestions that there is a negative relationship between financing and 

innovation seems to empirically hold for SMEs (Mark S Freel, 1999; Mark S. Freel, 2007).  In 

addition, a closer inspection, ignoring firm size, seems to confirm that there is a positive 

relationship between innovation and loan application declination (Mark S. Freel, 2007)17. 

Mark S. Freel (2007) finds that therefore small innovators are more likely to be credit 

rationed than their peers. Interestingly the analysis of his studies also suggests that a little 

innovation is positively associated with loan application succession. Other studies that have 

focused on pricing have come to the conclusion that innovative firms are charged higher 

interest rates compared to their peers (Bellucci, Favaretto, & Giombini, 2014). This is logical 

 
16 Which include auditing and reporting fees amongst other floating costs. 
17  These results were only significant at 10% level. 
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and follows economic intuition that high risk is associated with higher financing costs and 

that the lender must be compensated for accepting a high risk by charging higher interest 

rates on innovative projects. 

Over and above the factors discussed above, the relationship between banking structure 

and access to finance for firms is affected by other factors outside the banking system or the 

prospective borrowers. These factors either exacerbate the relationship or moderates the 

effect of the banking structure on access to finance. One of these factors is the legal 

environment and property protection rights in which the banks operate. In a country with a 

strong legal and protection rights framework, combined with a concentrated banking 

system a positive relation between the concentrated structure and lending to SMEs may 

hold because the banks have a support system to recover collateral should the borrower 

default (Beck et al., 2003; Claessens & Laeven, 2003; Mc Namara, O'Donohoe, & Murro, 

2020). However a strong legal environment is not enough, it should be followed by strong 

enforcement of contracts to protect the rights of the lenders (Modigliani & Perotti, 2000). If 

enforcement of contracts is weak, the public loses confidence and private enforcement 

which is inefficient emanates leading to a degeneration of private contracts. Private 

enforcement is inefficient because it is not subject to common legislation, which makes it 

arduous for contractual parties to enter into a contract and involves significant investment 

in time to understand the private provisions created by the contracting parties in the 

absence of common legislation. 

In addition to the legal framework the banking regulations may act as an impediment to 

entry into the market outside of the actual banking structure and therefore resulting in the 

abatement of contestability and ultimately competition (Beck et al., 2003). The framework 

may act as an impediment to market activities, and critically, too much government 

intervention to enforce the framework in the form of supervision may lead to corruption in 

the market in order to circumvent the government interference (Modigliani & Perotti, 

2000). Other studies have substantiated this and conclude that high interference by the 

government exacerbates the impact of banking concentration on the financing gap (Beck et 

al., 2003). 

Secondly, empirical studies equally mention the information opacity as one of the reasons 

why SMEs are credit rationed by banks. Naturally, the interaction between information 

opaqueness and SMEs is affected by the level of credit registries development.  Though 

SMEs are relatively more opaque than large firms, in a country with highly developed credit 

registries the lender can relatively obtain efficiently and cheaper the credit history of most 

entrepreneurs (Beck et al., 2003). This, ceteris paribus, reduces the opacity of the SMEs and 

facilitates the better assessment of the prospective loan applicant. Ultimately a highly 

developed credit registry has a positive relationship with access to finance particularly for 

SMEs, therefore it dampens the effects of banking concentration on access to finance. 
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Thirdly, technological progress is important especially for banks due to their information-

intensive nature. Technological progress affects the cost of gathering information, speed 

and the processing of data obtained. As technology improves the cost of gathering 

information falls, whilst the efficient and vast amount of data can be processed faster by the 

lenders. Indeed a study on technological progress impact on financial services reaffirms this 

view and concludes that it leads to better access to information and cheaply, which leads to 

the lowering of interest rates (Hauswald & Marquez, 2003). However, an improvement in 

the processing of information due to technological progress was found to increase interest 

rates and this can be attributed, to an extent, to the findings that better processing was 

found to reduce market competition. Competition is reduced due to information technology 

being concentrated with a few players who then charge higher interest on borrowers 

because of the informational advantages they possess. The higher interest rates provide a 

buttress for these banks to compound and concentrate their efforts on information 

processing, therefore, maintaining a perpetual advantage over other competitors. The 

higher interest rate may, therefore, lead to the credit rationing of some of the potential 

borrowers and leads to a concentration of the market. This is collaborated by other studies 

that have found that technological progress facilitates the consolidation and increases in 

bank sizes to take advantage of economies of scale (Berger, 2003). 

 

Fourthly, the ownership structure of the banks is also an important variable on the access to 

finance. The impact of foreign ownership of banks on access to finance remains up in the 

air. Some studies have concluded that a larger share of foreign-owned banks primarily lends 

to large corporations. They argue that foreign banks tend to be sophisticated and large 

(Focarelli & Pozzolo, 2000), and suffer from diseconomies of scale when trying to lend to 

SMEs they therefore rather focus on large corporations18. Other studies corroborate this 

and extend to suggest that domestic banks might be more willing to lend to opaque firms 

due to them having an informational advantage than foreign-owned banks (Beck et al., 

2003).  However, despite that, the penetration by foreign banks increases competition in 

the market, leading to some of the domestic banks seeking new markets or turning towards 

previously marginalized markets like the SMEs sector, ultimately increasing lending to SMEs 

(Bonin & Abel, 2000; Clarke, Cull, & Martinez Peria, 2001; Jenkins, 2000). Ultimately, and 

controlling for other macroeconomic variables, some studies conclude that increasing 

foreign ownership in the banking industry increases access to credit for borrowers (Clarke et 

al., 2001).  

In addition, and like other public institutions, public banks typically have objectives other 

than profit maximization and may be mandated to lend to disadvantaged borrowers. 

Interestingly, some studies find that in banking structures that have a large share of public 

banks are typically much more concentrated than systems with a large share of private 

banks (Beck et al., 2003, p. 8 -Citing La Porta, Lopez-de-Silanes & Shleifer(2001); La Porta, 

 
18 See (Clarke, Cull, d’Amato, & Molinari, 2000; Goldberg, 1992; Rae Cho, Krishnan, & Nigh, 1987) 
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Lopez-de-Silanes, & Shleifer, 2002). Despite the fact that public banks are mandated to 

target marginalized borrowers and to improve access to credit, some studies suggest that a 

higher proportion of public banks actually does more harm than good and is thus akin with 

limited access to credit (La Porta et al., 2002). Others also corroborate this view and 

conclude that a large proportion of public banks exacerbate the financing gap in a 

concentrated banking system (Beck et al., 2003). 
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Chapter 3: Methodology aChapter 3: Methodology aChapter 3: Methodology aChapter 3: Methodology and Datand Datand Datand Data    

3.1 Data Sources and Data3.1 Data Sources and Data3.1 Data Sources and Data3.1 Data Sources and Data    

For the banking concentration variable and other economic variables, the researcher 

extracted the data from the Global Financial Development Database, a division of the World 

Bank. It has cross-country data of over 200 economies in the world, spanning over a 

coverage period of 1960-2015. These data sets are measured on a yearly basis. 

For the dependent variable the researcher has extracted the data from numerous 

Community Innovation Surveys across the World. These surveys feature factors that hamper 

innovation, which often includes the financing issue for innovative enterprises. These 

community surveys are normally performed every two years. This presents a challenge in 

terms of matching or pairing the independent variables to the dependent variable as the 

frequency of the datasets are different. We get around this challenge by coinciding or 

matching the datasets per the independent variables to the limited data per the dependent 

variable. This important as it matches the credit rationing to the operating environment 

without any econometric manipulation to match the data. 

The study has utilized a maximum of 52 countries for the variety of empirical specifications 

that are employed in the study. It is important to note that due to unavailability of some of 

the data relating to some of the variables, some of the empirical specifications use less than 

the 52 countries, as is apparent from the empirical results.  The list of countries that are 

used in the study are included in the appendix A (Table H). 

    

3.2 Models and Method3.2 Models and Method3.2 Models and Method3.2 Models and Method 

3.2.1 Measuring Credit Rationing3.2.1 Measuring Credit Rationing3.2.1 Measuring Credit Rationing3.2.1 Measuring Credit Rationing 

Credit Rationing refers to or can be understood to be a structural19 denial of credit to 

potential borrowers at the prevailing market price despite them being creditworthy. It, 

therefore, corresponds to a deficit in supply in the credit market and the deficit would not 

clear even if the interest rate were to increase. This is an important precondition because if 

an increase in interest would clear some of the excess demand then the phenomenon at 

play is redlining. Under redlining, the excess demand is due to the potential borrowers being 

unable to meet the lender’s required return for their given risk profile. There are different 

types of credit rationing, with the following of interest in this study; with a pure credit 

rationing referring to the total denial of credit, whilst soft credit rationing refers to the 

quantity rationing of the borrower’s credit, and the third, being the discouraged borrower 

who self-rations by not even attempting to apply. Numerous reasons are provided 

theoretically as being behind credit rationing, chief of which is information asymmetry.   

 
19 Structural in the sense of a collective banking system that will not clear an excess demand of credit even if 
interest rates were to rise. 
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Despite the decades of fascination with the study of credit rationing, its measurement 

remains difficult due to that it is not an observable economic variable (Bellier, Sayeh, & 

Serve, 2012). Conceptually the measurement of credit rationing should be the difference 

between the credit demand and credit supply at the prevailing interest rate. Over the years 

various studies have tested for credit rationing in different banking markets and these can 

be grouped into direct, proxy and the other indirect measures. Mayhap the most 

disappointing verity is that these studies do not specify the type of credit rationing that they 

are measuring, with some focusing only on the demand side factors, with the nucleus of 

these studies being the so-called ‘discouraged borrowers’. Whilst others focus on supply-

side factors only (banks) and use credit applications denial as a proxy of credit rationing.  

This is fallacious as it overlooks a key attribute of credit rationing which is the 

creditworthiness of the denied applicants. This is indeed substantiated by other scholars 

and they argue that such a measurement overestimates credit rationing and is rather a 

better proxy of credit constraints (Levenson & Willard, 2000).   

The direct measures of credit rationing utilize surveys to ascertain credit rationing in the 

pertinent markets. These surveys are either targeted at the borrower (demand side) or the 

banks (supplier). Surveys targeted at the potential borrower investigate if the borrower was 

denied credit completely (pure rationing), or if they were size rationed (quantity rationing) 

or if they are a discouraged borrower (self-rationing). Surveys targeted at the banks, though 

limited due to confidentiality, investigate the portion of credit applications that were 

denied. The major allure of the demand-side measures is their ability to capture the 

discouraged borrower. The major criticism of these measures is their inability to capture 

creditworthiness of the potential borrower. Overall, these measures are by design focused 

on one side of the determinants of credit rationing either the lender (supply) or the 

borrower (demand). 

The proxy measures of credit rationing investigate credit rationing in pertinent credit 

markets by utilizing a proxy measure such as trade credit. The wide use of trade credit in 

empirical studies as a proxy for credit rationing stems from the pecking order theory which 

posits that businesses, after internal financing, favor utilizing bank credit as the next 

alternative of financing. This measure infers that if firms are utilizing trade credit, which has 

been argued to be much more expensive (Elliehausen & Wolken, 1993), it is by deduction, 

due to such firms being credit rationed. Since firms that utilize trade credit only rationally do 

so because they could not access the much cheaper alternative, in the form of bank credit, 

and therefore trade credit is a suitable proxy of credit rationing by the banks. The inferred 

conclusion being that trade credit is positively correlated to credit rationing. However this 

method remains empirically controversial and some of the criticism center around that in 

some markets trade credit is cheaper20 than bank credit (Burkart, Ellingsen, & Giannetti, 

2008), whilst others argue that trade credit may be used to stir away from the transaction 

 
20 An example being the USA. 
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costs that are associated with bank credit (Elliehausen & Wolken, 1993; Petersen & Rajan, 

1995, 1997). In addition, trade credit is a short-term financing option and its use as a proxy, 

therefore, precludes long-term duration credit rationing.  

The other indirect measures of credit rationing emanate or were pioneered by the works of 

Fair and Jaffee (1972); Maddala and Nelson (1974). These works use econometric models of 

disequilibrium to estimate the extent of credit rationing in a given credit market. Such 

models encompass the use of three equations one as a determinant of credit supply 

(lenders), whilst the second equation focuses on demand (borrowers) and the final equation 

representing credit received by borrowers. The gap between the satisfied demand at 

disequilibrium and the market demand is estimated, which represents the extent of credit 

rationing in that market. The main advantage of this method, despite its other shortfalls21, is 

its salient ability to appreciate that the nuances of credit rationing emanate from both 

demand and supply-side factors. 

 

3.2.2 Empirical Model3.2.2 Empirical Model3.2.2 Empirical Model3.2.2 Empirical Model    

The empirical model adopted in this study is underpinned by the economic predictions of 

the Structure Conduct Theory and the literature on access to finance, with its application in 

empirical works being adopted in their study of banking competition and access to finance 

(Beck et al., 2004). However, in this study though fundamentally similar, we slightly modify 

their approach and include other variables to proxy credit rationing as opposed to credit 

constraints22 per their study. Indeed the inclusion of these other variables is premised on 

other studies and these established that the relationship between banking concentration 

and financing constraints is mitigated by the presence of property protection rights, efficient 

legal system, less corruption, highly developed credit registries and a larger market share of 

foreign-owned banks, whilst public banks & government interference magnify that 

relationship (Claessens & Laeven, 2003, p. 12).  

As a measure of credit rationing, we use the following baseline regression model: 

CRit = δCRi,t-1 + ϐ1 Econit + ϐ2 Banking Concentrationit + ϐ3 Finit + ϐ4 

Credit Worthyit + ϐ5 Credit Regit + ϐ6 Property Rightsit + ϐ7 

Foreign Banksit +ϐ8 log GDP+ ϐ9 Inflation+ μi + λit                  (1) 

Where the CR is the credit rationing proxied by the lack of access to funds by innovative 

enterprises for country i at time t. This dependent variable is extracted from various 

Community Innovation Surveys across the World. These surveys focus on Innovation in 

respective countries and have been adopted by the European Union and other various 

 
21 These include the complexities of choosing the significant variables in the model, information problems and 
handling variables that affect both demand and supply equations such as interest rate. 
22 Particularly we include a proxy for creditworthiness so that our study measures credit rationing and not 
credit constraints. 
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countries which use the same methodology to conduct innovation surveys in their own 

countries. Importantly these surveys are consistent with our measures of innovative 

enterprises as they chiefly focus on new or improved product and process innovations within 

innovative enterprises. Moreover, the methodology is fundamentally similar across different 

countries facilitating an easier comparison of different countries and is as such attractive to 

cross country studies such as this one. 

With regards to our dependent variable, these surveys enquire of the innovative enterprises 

the barriers to innovative projects being undertaken, commonly amongst which is the lack of 

access to funds. Firms are then requested to rank finance as a barrier whether it is a minor, 

moderate, major obstacle or not an obstacle. The proportion of innovative enterprises that 

identify finance as an obstacle to innovation is then extracted and consolidated with other 

barriers to innovation. It is this lack of access to funds which is cited by innovative 

enterprises as a barrier to innovation that we use in our study as a proxy for credit rationing. 

This lack of finance refers to external sources of finance and includes debt financing from the 

banks. We draw on that link and infer that, though not a perfect measure, it is robust 

enough as other studies have established that innovative enterprises are most likely to seek 

bank financing, despite the irony that they are the least likely to obtain it (Mark S Freel, 

1999). Therefore, based on the aforementioned it stands to reason that most of the 

innovative firms that cite lack of access to finance as a barrier to innovation will have turned 

to the banks to finance their innovative projects and been turn down or credit rationed and 

indeed logically leading to this measure being a robust proxy of credit rationing. This proxy, 

therefore, encapsulates innovative enterprises that are refused credit in total, and they are 

likely to indicate that finance is a major obstacle together with the discouraged borrowers, 

whilst those that are size rationed would likely indicate it as a minor obstacle. This proxy 

therefore implicitly captures different types of credit rationing that is pure credit rationing, 

quantity rationing, and self-rationing enterprises.  

However, it is worth mentioning that this measure does not preclude other forms of 

external finance but is more suitable for Innovative SMEs, as in the credit markets these 

firms are much more dependent on bank credit than large corporations that have a plethora 

of other financial instruments to utilize. Therefore, this proxy as a measure of credit 

rationing of large corporations is somewhat weak as large corporations have numerous 

sources of external finance including issuing debt instruments to the public. Whilst for the 

SMEs this measure is much more robust as these firms have limited sources of external 

finance, chief of which is bank credit. Therefore, we remain aware of these limitations 

particularly on the impact of our results when we interact with our proxy for credit rationing 

and innovative enterprises of different sizes. We, however, draw comfort from that large 

innovative enterprises are arguably unlikely to be credit rationed23 and other empirical 

 
23 Therefore, do not dominate the dependent variable 
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studies have noted that credit market deficiencies particularly affect SMEs and not large 

corporations. Therefore, our proxy remains robust and appropriate for this study. 

 

Econ represents the economic development status of the country measured by the GDP per 

capita. Fin is the financial depth status of the country’s financial markets which is proxied by 

using private credit from banks and other financial institution as a percentage of GDP. The 

measurement of the creditworthiness of the innovative enterprises is problematic 

particularly in a cross-country study, however, it is imperative for the measurement of credit 

rationing. In our model, we proxy for this creditworthiness by using the proportion of non-

performing loans as a portion of all loans in a country. Credit reg is a measure of the 

availability of credit information to help lenders assess prospective borrowers. We proxy for 

this in our model using the depth of credit information index provided by the World Bank. 

Property rights is a measure of protection in the country afforded to lenders and we use the 

strength of legal rights provided by the world bank to proxy for this measure. Foreign banks 

are the portion of lending assets in the economy owned by foreign held banks. These 

foreign banks are defined as banks lending locally but with a more than 50% foreign 

shareholding (controlling interest). GDP represents the yearly economic output of the 

respective country, and inflation is a proxy for money supply in the respective countries. 

Lastly, δCRi,t-1 represents the lag of the dependent variable24, μ represents the country-

specific fixed effects and we assume that the error term λ follows a normal distribution. 

It is worth mentioning the basis of including Econ and GDP, since both economic measures 

are a derivative of GDP. However, the major reason is that in our hypothesis we have 

explicitly raised an interest to assess how the level of economic development interjects 

between credit rationing and banking concentration. It is for this reason that we have 

specifically included the Econ variable to proxy the level of economic development in a 

country as measured through the GDP per capita.  Whilst GDP on its own has been included 

to capture the economic performance of the country. Secondly due to these variables being 

derivatives, we have used the correlation matrix to assess these variables for 

multicollinearity and this is discussed under section 4.2.2. 

The variable of interest is the Banking Concentration, with ϐ2 a coefficient of interest and if it 

is positive this would be consistent with our suspicion and the Structure Conduct 

Performance theories. Whilst a negative coefficient would be contrary to our suspicion and 

consistent with the Information-based theories. In addition, the coefficient cannot be taken 

to represent a marginal elasticity of a unitary movement in the dependent variable for a 

given movement in the independent variable, particularly when we use the Lerner index and 

H-Statistic measures.  

Furthermore, we are interested in how financial development status of the country 

interjects between banking concentration and the innovative enterprises. We have 

 
24 See the endogeneity section 
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hypothesized that firms in countries that are highly developed will experience credit 

rationing to a lesser extent than those in a lowly developed country, holding other variables 

but banking concentration constant. To test this hypothesis, we add another model where 

we interact banking concentration and financial development status of the country to test its 

impact on our dependent variable. We use the following model: 

  CRit = δCRi,t-1 + ϐ1 Banking Concentrationit +ϐ2 Banking Concentrationit 

* Finit + ϐ3 Credit Worthy + ϐi Control Variablesit + μi + λit         (2) 

Literature seems to agree that banking concentration increases credit rationing of SMEs, we 

also intend to add to this literature and we will, therefore, test the interaction of banking 

concentration and innovative SMEs. We achieve this objective by taking advantage of the 

rich datasets that we have and use the number of employees employed by the innovative 

enterprise to proxy for the size of the innovative enterprises. We are consistent with the 

measures used by the Community Surveys and other empirical studies in Innovation across 

different countries where they categorize innovative firms with less than five employees as 

macro innovative firms, from 5 to 49 as small innovative firms, from 50 to 199 as medium 

innovative firms and those with more than 200 as large firms. We then interact our proxy for 

credit rationing for innovative enterprises of different sizes and test if there is any significant 

relationship between the size of the firm and it being credit rationed as explained by banking 

concentration. 

 

3.2.3 3.2.3 3.2.3 3.2.3 Banking Concentration MeasuresBanking Concentration MeasuresBanking Concentration MeasuresBanking Concentration Measures    

Banking concentration measures are market structural measures which attempt to measure 

the characteristics of the market by capturing the number of firms (fewness) and inequality 

(size distribution). However these are not the only important factors of the market, other 

factors such as product heterogeneity and barriers to entry are equally important but not 

captured by concentration models (White, 1982). In a simplistic world where the market 

players are all equal, all that matters are the number of players and in that world 

measurement of the structure is easy. However, in the world that we live in, equality is as 

real as the dodo bird, therefore measurement of the structure must capture the inequality 

in the market. This is important because the size or inequality changes the behavior or 

conduct of the firms, for instance, a firm with the largest market share will be a price setter 

whilst the other competitors are simple price takers. 

Numerous models are available to measure banking concentration and they include the 

Concentration Ratios, Herfindahl Index, Hall-Tideman Index, Comprehensive Industrial 

Index, and Entropy Coefficient25. On this paper, we will briefly review a few of these models 

and what they capture before settling on the model that we will use to measure banking 

 
25 This list is not exhaustive, and they are too numerous to mention. 
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concentration. We have chosen the 3-banks Concentration Ratio, Herfindahl Index, Entropy 

Coefficient and Comprehensive Industrial Index. The first two have been chosen because of 

their wide use in empirical studies. 

 

The Entropy coefficient as a measure is more biased towards the size distributions of the 

structure. Concentration is measured as an inverse of the entropy coefficient denoted by E, 

that is E varies inversely with the degrees of concentration in the market. It is computed as 

follows:  

                         � = −∑ �� ��	 ��


��� = −
1 ∕ �� 2�∑ �� �� ��



���                                                (3)                               

The index ranges between 0 and Log2 n, where 0 is representative of monopoly and log2 n is 

where market shares (si) of the banks are equal and concentration is at its lowest. The 

coefficient, therefore, falls with increases in inequality within the market (White, 1982).  

One major drawback of this method is that as the number of banks increases and market 

share becomes more unequal the resultant change in the coefficient becomes erratic 

(White, 1982).   

Concentration indices typically overlook the size distribution of the smaller banks and 

explicitly focus on the large banks without regards for changes in size distributions in the 

smaller banks. The Comprehensive Industrial Concentration Index was developed to 

overcome that deficiency and is computed by: 
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                                                                  (4) 

The index captures the leading bank (s1) and the proportional market share of the other 

banks by the weighted multiplier of the rest of the industry. However, this method is mainly 

suitable for cartel markets (Bikker & Haaf, 2002b) and is relatively uncommon in empirical 

studies. 

The 3-banks concentration ratio captures the market size or share of the three largest banks 

in the sector. It is one of the most used concentration measures in empirical literature 

mainly due to its simplicity and meager data requirements. It is computed as: 

                            ��� = ∑ ��
�
���                                                                                                     (5) 

The index varies between 0 and 1 with 0 representing equally sized banks, in other words, 

the least concentrated market, and 1 representing a highly concentrated industry fully 

dominated by the three banks.26 The major drawback of this model is that it overlooks the 

other small banks, and the changes in market share within the top 3 and the other banks 

(White, 1982). Furthermore, the decision to capture only the top three banks is arbitrary 

 
26 However, this model does not discriminate between one, two or three concentrated banks and will conclude 
that a sector with just one bank with 100% or two banks with 100% and three banks with 100% have the same 
index of 1. 
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and has no economic foundations. In addition, this model is unable to distinguish between a 

market with low numbers and high inequality, and, a market with a high number and higher 

inequality (White, 1982).  

The Herfindahl Index is one of the most used27 indices in literature and is also called the full-

information index, because it includes all the banks, unlike the concentration ratios. It 

captures the size distribution of all the banks and in fact, the CCI above was developed 

based on the Herfindahl index ideology. It is computed by: 

                          � = � ��
�


���
                                                                                                           (6) 

This method addresses the importance of the large banks by assigning them greater weights 

than the smaller banks and most imperatively it includes all the banks. The index ranges 

between 1/n and 1 wherein the case of 1/n all banks have equal market share. Therefore, 

the index falls as equality improves in the market. In addition, this model is sensitive to the 

entrance of new banks, particularly if the number of banks is small (Bikker & Haaf, 2002b). 

However, one of the potential drawbacks of this method is its inability to distinguish 

between a market with low numbers and equal market share and a market with higher 

numbers and unequal market share sizes (White, 1982). In addition, as the number of banks 

increases the index becomes insensitive to new entrants. 

Alternative to concentration measures other recent studies employ Non-structural 

measures such as the Lerner Index28. This measure has been extensively applied in the New 

Empirical Industrial Organization due to its superiority and ability to capture the conduct of 

the firms in the market. The conduct of the firms is inferred via the direct measurement of 

marginal costs. The Lerner Index is computed as the difference between the prices and 

marginal costs divided by the prices: 

                                                    � = �� !

�
                                                                                          (7) 

The index is interpreted as higher market power as the index increases and a lower index is 

associated with weaker market power. This interpretation stems from that firms that enjoy 

higher market power have a pricing advantage that they can translate into a higher spread 

(P-C’)  (Saurina Salas, Jimenez, & Lopez, 2007). The index is typically between 0 and 1, with 0 

representing a market where firms are theoretically equal, whilst 1 represents total market 

domination by the major bank(s). One major advantage of this measure over concentration 

measures is its ability to capture the impact of concentration and demand elasticity (de 

Guevara & Maudos, 2011). One of the pitfalls of the model, particularly for banking 

 
27 In the USA it plays a significant role in the enforcement of antitrust laws in the banking system. 
28 See (Carbo-Valverde et al., 2009), other Non-Structural measures include Ponzi-Rossi’s H statistic, Boone 
Indicator. 
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studies29, is that it is sensitive to the reallocation of activities from less efficient to more 

efficient banks as competition intensifies (Leon, 2015). 

The Ponzi-Rossi uses a reduced-form revenue function based on bank-level data to measure 

banking concentration using test statistic termed H. The H-statistic is negative for neoclassic 

monopolist and collusive oligopoly(H<0), between 0 and 1 for a monopolistic 

competitor(0<H<1) and equal to 1 (H=1) for a competitive firm in a long run competitive 

equilibrium. The major limitation of this method is the assumption of firms being in a long 

run competitive equilibrium (Nathan & Neave, 1989), otherwise, it is invalid. However, there 

are ways to circumvent this restriction, that is by adopting the approach followed by 

Claessens and Laeven (2003) to test if the observations are taken from a market in 

equilibrium or not.  

Like the two other preceding models discussed above, the Boone indicator is a Non-

Structural measure of competition. This model measures the degree of competition in the 

banking industry by determining the profit efficiency of the banks using the sensitivity of 

profits to marginal costs. This sensitivity or elasticity is calculated as the logarithm of the 

profit regressed on the logarithm of the marginal costs. The indicator is then estimated as 

the coefficient of the first derivative of the trans-log of the cost function. As a measure of 

competition, the more negative the indicator the higher the degree of competition in that 

banking industry. In other words, as the indicator increases profit efficiency weakens and 

therefore competitive conduct deteriorates within the industry. 

Interestingly some studies have found that CR3 and Herfindahl index usually come to a 

similar conclusion and are indeed highly correlated, with a correlation of   0.94409 (White, 

1982). The Lerner is different from the concentration measures in that it does not only 

measure the organization of the banking industry, but it also captures the conduct via the 

spread. Indeed, it has been established theoretical by the Industrial Organization literature 

that the Herfindahl Index is one of the determinants of the Lerner Index.  However despite 

that, concentration measures continue to be widely applied in literature mainly due to their 

generous data requirements and the ubiquitous availability of the data (KIM & Knittel, 

2006). Even the other Non-Structural measures are superior to concentration measures, 

which are strictly speaking measures of organization of the players in the industry, whilst 

the Non-Structural measures explicitly capture30 the conduct of the players within that 

industry. 

 
29 This is pertinent due to high concentration levels associated with banking industries especially in developing 
world. 
30 Even the Structural measures capture the conduct implicitly, to an extent, that is the organization of the 
players implicitly affects how they behave or conduct their business. However, the Non-Structural measures 
discussed directly utilise the profits and marginal costs of the player which are explicitly capturing the conduct 
of the banks. 
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Though the Lerner Index, Ponzi-Rossi and the Boone Indicator are superior to concentration 

measures as a measure of competition in an industry (Aghion, Bloom, Blundell, Griffith, & 

Howitt, 2005; Borenstein & Bushnell, 1999; Connor & Peterson, 1992; Dell'Ariccia, 2001), in 

this paper we are explicitly studying the impact of concentration and not competition, 

therefore our empirical specification is based on the 5-banks concentration index. We are 

however mindful of the robustness of our results and therefore generously employ the 

Boone indicator and the Lerner index in addition to 5-banks concentration ratio. 

 

3.23.23.23.2.4.4.4.4    Innovative Enterprises MeasuresInnovative Enterprises MeasuresInnovative Enterprises MeasuresInnovative Enterprises Measures    

Various models can be used to measure innovation and they are widely recognized as the 

input and output methods. The input methods typically focus on the investment in Research 

and Development and the number of qualified engineers employed by the firm, whilst the 

output methods focus on patents and new products introduced to the market.  

Studies that measure innovation using patents study the industry or the firm’s patent 

activity to proxy the rate of innovation by the players. These studies source their data from 

NBER patents database, which includes international patents and is based in the USA, and 

they employ the average number of patents cited to the industry or the firm (Aghion et al., 

2005; Bellucci et al., 2014). The average utilization of the patent is also considered, so as to 

capture the value of the patent via its frequency of use31. Strictly speaking, this measure is 

superior as it captures the naked innovativeness of a product or idea. However, employing 

patents as a measure of innovation is restrictive, and most of the innovative enterprises in 

our studies albeit innovative do not patent their products. 

 Other studies measure innovation by using research and development as a proxy for 

innovation. Such measures use the research and development expenditure of the firm or 

the country as a proxy for innovation. Yet other studies employ the involvement of the firm 

in research and development projects (Bellucci et al., 2014). The inference being that a high 

portion of research and development expenditure, or involvement is associated with higher 

innovativeness. However, the major shortfall of this measure is that it is mainly suitable for 

large firms that are associated with higher research and development costs. Others argue 

that SMEs rather take advantage of spillovers from university research to innovate 

(Audretsch & Vivarelli, 1996).  

Other empirical works employ surveys as a method to identify innovative enterprises.  In 

these studies, the innovative intentions of the entrepreneurs or prospective entrepreneurs 

are used as a proxy of innovative enterprises. Particular studies typical may focus on final 

year university students and their innovative intentions coupled with other behavioral 

measures (Mayhew, Simonoff, Baumol, Wiesenfeld, & Klein, 2012). Other studies which 

 
31 See (Aghion et al., 2005) 
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employ surveys typical in the literature relating to access to finance enquire of the newness 

of the products introduced to the market (Lee et al., 2015; Popadić, Borocki, Radišić, 

Štefanić, & Duspara, 2018). Yet other studies and perhaps more appropriately enquire of the 

proportionate change in profitability due to the introduction of innovative products in a 

specified period (Mark S. Freel, 2007). 

This study measures the innovativeness of an enterprise by the number of new products or 

substantially improved products that have been introduced in the market in the previous 12 

months. The newness of the product is considered from the perspective of the market, not 

the firm introducing the product. Such models have been used before by scholars to model 

innovation (Mark S. Freel, 2007; Mina et al., 2013). We employ 12 months for consistency 

with the banking concentration results. The modeling of concentration is based on an 

annual revenue function, therefore, it makes more sense that innovation is measured in 

yearly periods so as to avoid timing discrepancies and potential noise it might cause on the 

model. Lee et al. (2015) also measured innovation over 12 months, deviating from the 

standard period of three used by other researchers. 

Secondly, we are interested in how size of the innovative enterprise affects the relationship 

between banking concentration and credit rationing of innovative enterprises. To undertake 

this analysis, we therefore interact banking concentration and innovative SMEs. We 

measure this innovative SME based on the number of employees employed by the firm. In 

this study we consider an innovative firm with less than 50 employees as an innovative SME. 

This method is suitable for our purposes as it views innovation as a commercial endeavor 

rather than a technological endeavor. In addition, this measure is an output measure and 

therefore bears a blunt impact on the real economy. It also has another merit of that it 

allows us to increase our test scope unlike if we use patents as a measure of innovation as 

only a small portion of SMEs ever patent their activities. However, the major drawback of 

this method is that it does not account for the significance of the product introduced (Lee et 

al., 2015).  

 

3.2.5 Controlling for Fixed 3.2.5 Controlling for Fixed 3.2.5 Controlling for Fixed 3.2.5 Controlling for Fixed EffectsEffectsEffectsEffects    

In this study, our primary focus is to test the effect of banking concentration on innovative 

enterprises. To undertake such a study, one may initially be inclined to attempt and 

undertake the study by investigating how changes in banking concentration from one period 

to the next affect financing of innovative enterprises (multivariate time series study). This 

would pose the researcher with significant multicollinearity issues due to that the other 

variables32 that determine the financing of innovative enterprises are related to banking 

 
32 For instance, even the other providers of finance are still subject to the same macroeconomic conditions, for 
instance in an economic downturn finance houses will like banks limit the amount of credit provided to high 
risky activities such as innovative enterprises. 
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concentration. The second and major problem would be the stickiness33  of banking 

concentration, rendering the study weak and not robust enough to rely on the results. 

 The next intuitive step would be for the researcher to undertake a cross-country study to 

overcome the stickiness of banking concentration. However, this immediately presents us 

with fixed effects issues due to that the supply of finance to the innovative enterprise is not 

solely dependent on banking concentration, but other numerous variables, and of concern 

being the unobserved variables that may be correlated to banking concentration. Indeed, 

omitted variables bias is a concern particularly when one is undertaking a macro study, 

which is compounded by the intricacies and commingled nature of financial markets34.  

Due to the above, the researcher turns to panel data (cross-sectional time series data). 

Coincidental this data allows us to mitigate the effects of multicollinearity and to curb the 

fixed effects issues in our study. Panel data, being somewhat a hybrid of time and cross-

sectional data, allows the researcher to tackle the concerns that we had above from using 

pure time or cross-sectional data. In addition, it allows us to undertake a dynamic study 

which is not possible with cross-sectional data or would require much more observations to 

undertake with a pure time series. Therefore, in our model, we have included a fixed effects 

term to attenuate the impact of fixed effects on our model. This is imperative, particularly 

for a cross-country study, and for the robustness of our results, to allow for country 

heterogeneity so that the results are not distorted. In addition, the researcher remains 

vigilant about policy and regulation changes amongst other variables that may lead our 

model succumbing to time fixed effects. 

 

3.2.6 3.2.6 3.2.6 3.2.6 EndogeneityEndogeneityEndogeneityEndogeneity    

Our model is a multivariate model, and this is a cross-country study, we are therefore 

concerned with the possibility that our model is susceptible to endogeneity issues. These 

endogeneity issues may typically arise due to omitted variable bias or selection bias35. Due 

to the intricate nature of the financial sector, it cannot be ruled out that we have omitted or 

there is some unobservable variable that is an important determinant of credit rationing not 

included in our empirical specification. This omitted or unobserved variable will inherently 

be sitting on the error term, leading to the idiosyncratic error term having a correlation with 

our independent variables. Furthermore, some studies have established that independent 

variables seldom are purely exogenous in empirical studies (Ketokivi & McIntosh, 2017). This 

 
33 In the sense that country the concentration levels will remain more less static and is not subject erratic 
changes. 
34 Because banks are just part of the system and other players also provide finance including non-financial 
players such technology and telecommunication companies. 
35 We have not included measurement error and simultaneity as other reasons for endogeneity, since we are 
reasonably confident that our variables have been measured robustly that is across different countries 
(common-rater effects) and that the dependent variable does not reciprocally explain any of the independent 
variables. 
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may lead to inconsistent estimates and incorrect inferences and ultimately distorting our 

results and conclusions.  

To counter these effects, we employ and include the System Generalized Method of 

Moments in our empirical specification, following in the works of Arellano and Bond (1991); 

Blundell and Bond (1998). This approach is suitable for this study because of its applicability 

on empirical works with few observations of time and many cross-sectional observations, 

linear functional relationship, dynamic dependent variable, independent variables that are 

not strictly exogenous and fixed individual effects. Indeed, in this study we have many 

countries and few time periods observations, have a linear empirical model, our 

independent variables are not strictly exogenous. In addition, we must control for country-

specific fixed effects and the dependent variable is arguably dependent on its past 

realizations. That is innovative firms that seek finance in the previous year and are credit 

rationed may in the subsequent period self-ration and not apply for finance in the ensuing 

periods.   

 

3.2.7 Control Variables3.2.7 Control Variables3.2.7 Control Variables3.2.7 Control Variables    in the Regression Specificationin the Regression Specificationin the Regression Specificationin the Regression Specification    

There are many variables that will affect the credit supply in a macro study. If these 

variables are not controlled for their impact may distort the results of the study. One such 

variable that has a bearing on credit supply is the ownership structure of banks. The 

researcher will control for the number of government and foreign controlled banks so that 

these variables do not distort our measure of credit rationing. We particularly include 

government and foreign banks that own 50% proportion of the banking systems’ assets. This 

has been adopted from previous empirical works  (Levine & Barth, 2001).  

Secondly, banks and innovative enterprises do not operate in a vacuum and therefore credit 

supply to innovative enterprises will be affected by the economic environment, particularly 

the level of financial markets and economic development. This is imperative in a cross-

country study and poses a significant risk of attenuating our results. This is logical as the 

financial market depth will affect the quantity of credit that is supplied to firms operating in 

that environment. Market depth and economic development will distort the results, and we 

therefore, control for these variables by analyzing the interaction between credit rationing 

of innovative enterprises and banking concentration with different economic performance 

levels using the log of the real GDP per capita36. Many of the country-specific variables are 

highly correlated (Beck et al., 2004) and therefore we chose GDP per capita to also capture 

other country-specific variables that we do not explicitly describe here. 

Thirdly, banks utilize information to assess potential borrowers and this information is 

emblemed in the form of a credit registry. It follows that a country with a relatively less 

 
36 GDP per capita is a proxy for the level of economic development, market depth including credit registry and 
technological advancement in the country. 
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developed platform of a credit registry is arguably subject to higher credit rationing due to 

the lenders’ inability to assess potential borrowers. Therefore, we must control for this 

variable as different countries will have different levels of development of credit registries 

which may contort our results if left uncontrolled. 

Lastly, we also control for money stability or instability by using the inflation level as a proxy 

in our model. This imperative as it can be argued that countries with monetary instability 

are more susceptible to credit constraints. In addition, the researcher intends to also study 

how banking concentration interacts with the innovative enterprise of different sizes. We 

control for this effect, whereby the size of the firm is proxied by the average number of 

employees. 

 

3.2.8 Robustness3.2.8 Robustness3.2.8 Robustness3.2.8 Robustness    

The primary model that is employed in this study is part of the Structural models in the form of 5-

banks concentration ratio. Some scholars have established that these measures are a weak measure 

of competition in a market, as was thoroughly discussed in Chapter 3. This study therefore also 

employs Non-structural measures to improve the robustness of the analysis and ultimately the 

conclusions that can be drawn. The study therefore in addition to the 5-banks concentration ratio 

employs the Lerner Index and the Boone Indicator, which turn out to be consistent with the 5-banks 

concentration ratio. 
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Chapter 4: Analysis and Presentation of ResultsChapter 4: Analysis and Presentation of ResultsChapter 4: Analysis and Presentation of ResultsChapter 4: Analysis and Presentation of Results    

4.1 Introduction4.1 Introduction4.1 Introduction4.1 Introduction    

In this section we discuss, analyze and present the findings of the study by generously using 

tables and graphs where applicable. In the second part (4.2) of this Chapter we focus on 

descriptive statistics of the economic variables under consideration. We follow that up with 

a section on the findings on our primary test; “does banking concentration lead to the credit 

rationing of innovative enterprises?”. After that, we then delve to our secondary tests 

results on how this relationship is affected by the level of development of financial markets 

in that country. Thirdly, we present the findings on the interaction between banking 

concentration and innovative SMEs. Finally, due to concerns with the robustness of our 

primary model, we present alternative findings based on a substituted primary independent 

variable, where we substitute the 5-Banks Concentration ratio variable with the Lerner 

Index and the Bonne Indicator. 

 

4.24.24.24.2.1.1.1.1    Descriptive Descriptive Descriptive Descriptive StatisticsStatisticsStatisticsStatistics    

This study is based on 52 respective economies (countries) and solely because of availability 

of data it is dominated by European countries. Of the 52 countries; 79% of the countries 

included in the study are from Europe, 6% are from Africa, 6% are from America and 9% are 

from Australia.  

In this section we limit our descriptive statistics analysis to the variables of interest namely 

banking concentration, credit rationing, creditworthiness, and financial market depth. The 

ensuing discussion, unless otherwise stated, is based on Table A, presented below: 

Table A: Descriptive Statistics 
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The average 5-banking concentration level is 66.03% across these countries with a minimum 

of 25.68% and a maximum concentration level of 97.74%. This variable is negatively skewed 

with a skewness of -0.25, and this indicates that slightly more of the data is to the left of the 

mean value, though it is close to normality as its skewness is close to nil. This is supported 

and depicted in the Appendix B, Graph 1. The distribution is platykurtic as it has Kurtosis of 

2.29, which is below 3 (normality), indicating that the distribution is marginally dominated 

by values lower than the sample mean and is relatively flat surfaced. 

The mean of our dependent variable (proxy for credit rationing) is 18.24% across our 

selected countries with a minimum of 1.5% and maximum of 47.31%. The dependent 

variable is positively skewed with a skewness value of 0.66 which implies that the 

distribution is marginally preponderated by values above the sample mean. In other words, 

this indicates that more of the innovative enterprises in the selected sample or countries are 

experiencing lack of access to finance more than the sample average of 18.24% indicates. 

Indeed, this is depicted clearly in Graph 2 of Appendix B. The distribution is almost 

mesokurtic as it has a Kurtosis of 2.98, which is close to 3, indicating that the distribution 

almost mirrors a normal distribution.  

The average for the proxy of creditworthiness of innovative firms, which is proxied by the 

portion of non-performing loans in the country, is 6.26% in the sample with a minimum of 

0.15% and a maximum of 44.97%. A closer look at Graph 3 in Appendix B, interestingly 

points out that the maximum value of 44.97% is an outlier and much of the distribution is 

concentrated between 0.15% and 25%. The distribution is positively skewed with a 

skewness value of 2.53, which is above 0, indicating that the distribution is asymmetrical 

and dominated by values above the sample mean. The distribution is leptokurtic with a 

kurtosis value of 11.76, indicating that the distribution is relatively a more peaked-curve and 

is dominated by values higher than the sample mean.  

The average for the financial market development in our study is 99.09%, which is proxied 

by financial market depth as calculated by the World Bank. The deepest markets in our 

study have a depth of 257.28%, and this country is Cyprus, and the shallowest markets are 

in Africa in the form of Kenya with a depth of 23.77%. The distribution of this variable is 

positively skewed with a skewness of 0.74 indicating that slightly more of the values in the 

sample are above the sample mean. The distribution is marginally leptokurtic with a kurtosis 

value of 3.33 (marginally more 3) indicating that the variable has a more peaked curve. 

 

4.2.4.2.4.2.4.2.2222    Correlation Matrix of VariablesCorrelation Matrix of VariablesCorrelation Matrix of VariablesCorrelation Matrix of Variables    

Correlation is a measure of linear association between two variables, whilst the correlation 

coefficient measures the strength of that linear association (Brooks, 2019). From the onset, 

it is imperative to note correlation does not infer causality but rather an association in the 

movement of the two variables in general or on average. The correlation coefficient of any 
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two variables ranges from -1 to 1, with a coefficient of 1 indicating a perfect linear 

association or variables that move in unison. On the other hand, a coefficient of -1 indicates 

two variables that perfectly move in an opposing direction to each other. A coefficient that 

is between -1 and 0 indicates a weak (imperfect) opposing movement between the two 

variables, whilst the opposite holds for a coefficient between 0 and 1. Finally, a coefficient 

of 0 indicates that there is no linear association between the variables. 

In our correlation matrix, we have in addition to the independent variables included the 

dependent variable (Credit Rationing). This is to see the association of credit rationing and 

banking concentration. From Table C, presented below, we note that this coefficient is -

0.23, indicating that the variables generally move in opposite, though this is weak as the 

magnitude is 0.23. On close inspection, it is apparent that the correlation between banking 

concentration and other independent variables is weak, with its strongest association being 

with Financial Market depth (0.33). We also noted that the correlation between GDP and 

Econ is positive, as expected, however this correlation is weak as it is 0.23. An overall view 

of the matrix shows that none of the variables are highly correlated and this is a positive as 

highly correlated independent variables can lead to multicollinearity issues in the model.  

Table C: Correlation Matrix 

 

4.2.3 4.2.3 4.2.3 4.2.3 Rankings of Countries using Rankings of Countries using Rankings of Countries using Rankings of Countries using Credit Rationing and Banking ConcentrationCredit Rationing and Banking ConcentrationCredit Rationing and Banking ConcentrationCredit Rationing and Banking Concentration    

Before delving into our findings, we first discuss the rankings of the different countries in 

the datasets based on our proxy for credit rationing. We, therefore, rank the countries 

based on credit rationing, moreover, we have also included banking concentration to 

visually assess if there is any apparent visual relationship.  



Does Banking Concentration lead to the credit rationing of Innovative Enterprises? 

 

 pg. pg. pg. pg. 38383838 

To rank the countries, we have considered different approaches of which one includes 

selecting a particular point in time and then ranking all the countries based on the credit 

rationing proxy for that particular year. This measure has the advantage of that it is uniform 

for all the countries, however, it fails dismally in the case where the selected point includes 

an anomalous spike in the variable and may present a misleading or distort the picture. We 

then considered averaging the credit rationing proxy for each country to smoothen the 

once-off erratic movements in the variable. We then settled on this method; however, the 

major disadvantage of an average is that an average may produce a value that is not in the 

dataset. However, since this is mainly a visual test we are not grossly concerned about this 

inaccuracy. 

Graph 9, in Appendix B, has a bar graph showing these rankings of the various countries 

based on credit rationing. As can be predicted, there are three African countries in the top 

five countries with the highest credit rationing, namely, Tanzania, Ethiopia, and Nigeria, with 

Brazil and India completing the list. Nigeria the country with the highest credit rationing of 

all the Innovative enterprises in the datasets has an average of 47%, implying that almost 

half of all the innovative enterprises in Nigeria struggle to obtain finance. On the other side 

of these rankings, predictably, two of countries that are drivers of technological progress are 

in the top five of the countries with the least credit rationing of innovative enterprises 

namely South Korea (10.05%) and Japan (5.2%), with Indonesia (7.5%), Belarus (9.5%) and 

Denmark (9.2%) completing the list. 

Lastly, in the ranking graph, we included banking concentration just as a comparison against 

the country’s credit rationing. A visual check shows no apparent or clear relationship 

between credit rationing and banking concentration; however, a closer look murkily appears 

to depict a negative relationship. Ironically Japan which is the country with the least 

rationing of innovative enterprises (5.2%) has a higher banking concentration (59%) than 

Nigeria (57%) which has the highest rationing of all innovative enterprises in the datasets 

(47%). 

 

4.3 4.3 4.3 4.3 Discussion of FindingsDiscussion of FindingsDiscussion of FindingsDiscussion of Findings    

4.3.1 4.3.1 4.3.1 4.3.1 Simplistic ModelSimplistic ModelSimplistic ModelSimplistic Model    

Before going through the different findings in response to our problem statement, subject 

to the baseline regression model discussed in detail in Chapter 3, we introduce a utopic 

relationship where credit rationing is only explained by one variable of interest, using 

different proxies of banking concentration namely the 5-banks concentration ratio, Lerner 

index, Boone indicator, banking concentration for small innovative enterprises and a hybrid 

of banking concentration and financial market depth. To analyze this utopic relationship, we 

plot a scatter graph and insert a trendline to approximate the relationship between the two 

selected variables.  
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First and foremost, we have plotted a scatter for credit rationing and 5-banks concentration 

ratio for all innovative enterprises in our datasets. This scatter is included in appendix B, 

Graph 4,  shows that based on the data, there is a negative relationship between Credit 

Rationing and Banking Concentration, with a negative coefficient for banking concentration 

of -0.18. In simple terms, this model suggests that as banking concentration increases, we 

expect credit rationing to fall, and contradicts our initial suspicion or hypothesis that as 

banking concentration increases innovative enterprises will find it more difficult to obtain 

bank financing.  

Secondly, we plot a scatter of credit rationing and the Lerner index. We mainly interest in 

the sign of the coefficient of the index as this shows us the relationship between credit 

rationing and our proxy for competition in the banking industry. This scatter is included in 

appendix B, Graph 5, and shows that based on the dataset there is a positive relationship 

between credit rationing and the Lerner index. This is contradicting our earlier result using 

the 5-banks concentration measure and is consistent with the standard economic theory 

that as competition attenuates (banking concentration increases) innovative firms will 

struggle more to obtain finance.  

Thirdly, we plot a scatter of credit rationing and this time around our proxy for banking 

concentration is the Boone indicator. Before going forward, it is important to note that the 

Boone indicator becomes more negative as competition increases. This therefore somewhat 

presents a challenge in analyzing the results and we, therefore, impose a negative sign on 

our results, so that they are consistent with other proxies used in this paper. The scatter for 

the Boone and credit rationing is included in Graph 6, appendix B, and shows that there is a 

negative relationship between banking concentration and credit rationing. This conforms to 

the 5-banks measure employed above. 

Fourthly, we have included a scatter plot for small innovative enterprise and the 5-banks 

concentration ratio in appendix B,  Graph 7. These results conform to the above that there is 

a negative relationship between credit rationing and banking concentration. However, most 

interestingly this magnitude is diminished, with a coefficient of 11.3% compared to 18% in 

general for innovative enterprises and shows that the positives of banking concentration are 

less felt by the small innovative enterprises in that country.  

Lastly in our series of scatters, we have introduced a scatter which intersects the logarithm 

of 5-banks concentration ration and financial market depth in that country, together as our 

independent variable and credit rationing. The results are profound, as depicted in Graph 8, 

Appendix B, and show that there is a negative relationship between this independent 

variable and credit rationing. The coefficient of this independent variable is -3.57, meaning 

in economic terms that in highly developed financial markets the positive effects of 

increases in banking concentration are magnified. In other words, holding banking 

concentration constant, we expect innovative enterprises in highly developed markets to 

struggle less to access finance than their peers in less developed financial markets.  
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All the above results are not surprising given that we already know that other economic 

variables play a significant role in explaining credit rationing and these have not been 

included in the various simplistic models. The purpose of this simplistic study was to serve 

as a neophyte and a rudimentary indicator of the relationship between credit rationing and 

banking concentration, without being adumbrated by the intricacies of the real world.  

 

4.3.2 Impact of Banking Concentration on the funding of Innovative Enterprises4.3.2 Impact of Banking Concentration on the funding of Innovative Enterprises4.3.2 Impact of Banking Concentration on the funding of Innovative Enterprises4.3.2 Impact of Banking Concentration on the funding of Innovative Enterprises    

In this section, we move on from the simplistic model and incorporate other 

macroeconomic variables that have a bearing on the relationship between our two primary 

variables as tested in the simplistic model and then present the findings of the analysis. 

Before we test, we are however as discussed in Chapter 3 concerned about country-specific 

fixed effects. The researcher, therefore, performs a Hausman test to assess if the random or 

fixed effect model is more suitable to the baseline model or not. The null hypothesis is that 

the random effect model is appropriate. The results of the Hausman test are attached in 

Appendix A, Table B. The results are significant (<5%) and therefore we reject the null 

hypothesis that the Random effect Model is appropriate and accept that the fixed effect 

model is appropriate. In the model, we, therefore, incorporate country-specific fixed effects 

as was discussed in Chapter 3. 

First and foremost, we present the findings of this study based on our primary objective, 

which is “Does Banking Concentration lead to credit rationing of Innovative Enterprises?”. 

We utilized our baseline regression model (equation 1) where the variable of interest 

(banking concentration) is proxied by the 5-banks concentration model. Moreover, we 

employed both a Fixed Effect specification and a Generalized Method of Moments (GMM 

specification). The results of this regression are presented below, Table D.   

Contrary to our initial belief or presumption, the variable of interest has a negative 

coefficient, on both specifications, indicating that there is a counter-affirmative relationship 

between banking concentration and innovative enterprises. The magnitude of this 

coefficient is -0.143, with a standard error of 0.08 based on the GMM specification, whilst it 

is slightly higher based on the fixed effect with a coefficient of -0.23 and a standard error of 

0.129. The coefficient can be interpreted as a 1% increase in banking concentration is 

expected to lead to a fall in credit rationing by 0.143%, or a 1% decrease in banking 

concentration is expected to lead to a rise in credit rationing by 0.143%.  The standard error 

of the variable of interest stands at 0.08 which is close to nil and is desirable as it depicts the 

reliability of the coefficient. In general, a standard error of nil is desirable as it depicts the 

consistency of the coefficient.  

This model has an R2 of 0.7305 based on the GMM and an R2 of 0.7977 based on the fixed 

effect specification, both which are higher than the R2 of the simplistic model discussed 

above (simplistic model R2=0.1098). This R2, therefore, tells us that this model is much more 
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suitable in predicting the credit rationing, it can be interpreted as 73.05% of the dependent 

variable (credit rationing) is explained by the independent variables in the model. This 

model, therefore, is far more superior to the simplistic model that was presented above and 

the R2 of the model shows this, and intuitively we knew that credit rationing is not only 

explained by banking concentration but is also explained by other macroeconomic variables. 

  The findings of this research based on our primary model are therefore in support of the 

information-based theories that is banking concentration leads to more access to finance 

for traditionally opaque borrowers such as innovative enterprises. However, though 

somewhat disappointing, the results of this study are only significant at 10% level. We, 

therefore, can only rely on these results in collaboration with results from other models 

which include other proxies of banking concentration and their findings are discussed in the 

following sections. 

 

 

 

 

Table D: Regression Output of Innovative Enterprises 
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Model

Dependent Variable

Credit Rationing (-1) -0.13 -0.15 -0.18*** 0.03 -0.14 0.089

(0.145) (0.225) (0.060) (0.041) (0.306) (0.071)

Banking Concentration Proxies

Five-Banks 

Concentration Ratio -0.23* -0.14*

(0.129) (0.080)

Lerner Index -14.16*** -14.16***

(7.279) (5.77)

Boone Indicator -0.93* -0.13**

(0.492) (0.055)

Control Variables

Econ 0.0004 -0.00005 -0.003*** -0.00003 -0.00005 -0.002***

(0.0003) (0.0005) (0.0003) (0.0002) (0.0004) (0.001)

Fin Mkt Depth 0.04 0.11** -0.05 -0.01 0.11*** -0.0002

(0.047) (0.051) (0.036) (0.029) (0.037) (0.035)

CreditWorthiness -0.08 -0.17* 0.61*** 0.001 -0.17** -0.23*

(0.168) (0.098) (0.122) (0.097) (0.076) (0.121)

Credit registry -0.11 -2.80 7.36*** 0.49 -2.79 2.11

(0.461) (3.94) (2.15) (0.546) (3.054) (1.816)

Prop Rights -0.192*** -1.1 1.10 -1.21* -1.10 0.166

(0.606) (1.122) (0.798) (0.619) (0.999) (1.34)

Foreign Banks -0.01 0.02 -0.31*** -0.04 0.02 0.12

(0.044) (0.174) (0.06) (0.046) (0.154) (0.115)

Log(GDP) -2.60 0.000 10.28** -10.43*** 0.0000 -11.27***

(9.528) (0.000) (4.08) ('(3.37) (0.000) (3.492)

Inflation 1.47** 1.48*** 2.04*** 0.75*** 1.489*** 0.506**

(0.608) (0.52) (0.408) -0.192 (0.405) (0.228)

Observation 239 102 102 239 102 102

No of Countries 52 32 32 52 32 32

S.E of Regression 5.67 4.88 5.8 5.67 4.89 5.8

Durbin-Watson Stat 2.47 2.73 2.56 2.47 2.73 2.56

J-Statistic - - - 0.000 8.87E-18 9.54E-13
Number of 

Instruments - - - 62 42 42

R
2

0.7977 0.8679 0.8369 0.7305 0.8679 0.6951

Adjusted R
2

0.6824 0.7775 0.7255 0.6376 0.7775 0.5905

Fixed Effect Model

Generalised Method of 

Moments

 

4.3.4.3.4.3.4.3.3333    IIIInterference of Financial nterference of Financial nterference of Financial nterference of Financial depth on our Primary Variablesdepth on our Primary Variablesdepth on our Primary Variablesdepth on our Primary Variables    

Secondly, we turn to our secondary objective and throughout the paper, we have remained 

vigilant that banks are not the only source of financing for innovative firms. Thus, we 

posited that the relationship between banking concentration and credit rationing of 

innovative enterprises may be affected by the depth of the financial markets in which the 



Does Banking Concentration lead to the credit rationing of Innovative Enterprises? 

 

 pg. pg. pg. pg. 43434343 

innovative firm is operating. To analyze or provide substance to that hypothesis we, 

therefore, analyze the general relationship between credit rationing and banking 

concentration using our proxies for innovative enterprises. Moreover, we also apply this 

analysis to innovative SMEs to assess how they are affected by the depth of the financial 

markets in which they operate, or they are situated. The results of the specifications are 

included in Table E, presented below. We discuss all the results in this section.  

Interestingly the results are largely consistent across the three different proxies of banking 

concentration and the two specifications namely the fixed effect and the GMM. The 

introduction of an intersecting variable between banking concentration proxy and financial 

market depth magnifies the size of the coefficient of banking concentration. This is 

highlighted by that all the coefficient, per Table E, of the different proxies, are more than 

their counterparts without the intersecting variable as depicted in Table D , Appendix A. This 

is consistent with the information-based theories and equates to that in highly developed 

financial markets the banks will relatively screen the traditional opaque borrowers much 

easier than in shallow financial markets.  

The results, therefore, show there is an element of validity to our hypothesis that given 

banking concentration, innovative firms that operate in economies with deep financial 

markets are less likely to face credit rationing than their counterparts operating in shallow 

markets. However, disappointingly all these results are not statistically significant across all 

the specifications and the different proxies. Moreover, the standard errors are relatively 

high, indicating how unreliable the coefficients are and we, therefore, cannot conclude on 

the results of this section. 

Secondly as was indicated in the introduction of this section, we also interested in how 

introducing an intersecting variable of banking concentration proxy and financial market 

depth affects the innovative SMEs. The results are largely consistent across the different 

proxies and the specifications as depicted in Table F, appendix A. Most interestingly the five-

banks concentration ratio has a remarkably high coefficient of -0.79 and standard error of 

0.05 for both specifications. This low standard error indicates that the coefficient is reliable, 

and this is further reinforced by that these results are statistically significant at a 1% level. In 

economic theory terms, these results further support the information-based theories that 

the traditionally opaque borrowers stand to benefit more as concentration increases, due to 

the banks being more able to screen borrowers in concentrated markets. The results for the 

two other proxies, Lerner index, and Boone indicator, are also consistent with results for the 

5-banks concentration ratio. However, these results are not statistically significant and 

therefore affecting the robustness of our results. 

In conclusion, interjecting banking concentration and financial market depth seems to 

magnify the positive impacts of banking concentration on the traditionally opaque 

borrowers. However, the results are largely not statistically significant, and we can therefore 

not conclude on the relationship. 
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Table E: Regression of Innovative Enterprises (Interjecting Variable) 

Model

Dependent Variable

Credit Rationing (-1) 0.03 -0.17 -0.32*** 0.03 -0.17* -0.32***

(0.048) (0.092) (0.043) (0.048) (0.092) (0.043)

Banking Concentration Proxies
Five-Banks 

Concentration Ratio -0.25 -0.25

(0.167) (0.168)

Lerner Index -3.70*** -3.70***

(7.196) (7.196)

Boone Indicator -0.43 -0.43

(0.753) (0.752)

Interaction Term 5-Banks Lerner Boone 5-Banks Lerner Boon

0.001 -0.18** -0.002 0.001 -0.18** 0.002

(0.002) (0.085) (0.014) (0.002) (0.085) (0.014)

Control Variables

Econ -0.000003 -0.0004 -0.002*** -0.000003 -0.0004 -0.002***

(0.003) (0.0003) (0.0002) (0.0003) (0.0003) (0.0003)

Fin Mkt Depth -0.13 0.14*** -0.05** -0.13 0.14*** -0.05**

(0.157) (0.026) (0.017) (0.399) (0.026) (0.017)

CreditWorthiness -0.01 -0.06 -0.46*** -0.005 -0.06 -0.46***

(0.091) (0.046) (0.099) (0.091) (0.046) (0.099)

Credit registry 0.53 -1.789 4.46** 0.53 -1.789 4.46**

(0.604) (1.149) (2.08) (0.604) (1.149) (2.080)

Prop Rights -1.24 -1.48** 1.891** -1.24 -1.48** 1.911**

(0.769) (0.710) (0.730) (0.770) (0.710) (0.73)

Foreign Banks -0.033 -0.28*** -0.47*** -0.03 -0.28*** -0.48***

(0.049) (0.078) (0.06) (0.050) (0.078) (0.055)

Log(GDP) -10.19*** 0.0000 11.66*** -10.19*** 0.0000 -11.66***

(3.396) (0.000) (2.710) ('(3.40) (0.000) (2.710)

Inflation 0.74*** 1.60*** 2.35*** 0.74*** 1.60*** 2.35***

(0.207) (0.379) (0.385) (0.207) (0.379) (0.385)

Observation 239 101 102 239 101 102

No of Countries 52 32 32 52 32 32

S.E of Regression 7.48 4.84 5.84 7.48 4.84 5.84

Durbin-Watson 2.02 2.81 2.56 2.02 2.81 2.56

J-Statistic - - - 7.41E-13 6.67E-18 6.71E-13

Instrument Rank - - - 63 43 43

R
2

0.7315 0.9485 0.9318 0.7315 0.9485 0.9318

Adjusted R
2

0.6369 0.9112 0.8832 0.6369 0.9112 0.8832

Fixed Effect Model

Generalised Method of 

Moments

Banking Conc 

proxy*Fin Mkt 
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4.3.4 4.3.4 4.3.4 4.3.4 Impact of Impact of Impact of Impact of banking concentration banking concentration banking concentration banking concentration on Small and Medium Innovative Enteron Small and Medium Innovative Enteron Small and Medium Innovative Enteron Small and Medium Innovative Enterprisesprisesprisesprises    

Thirdly, in our problem statement, we highlighted the natural academic interest in how 

credit rationing is affected by the size of the innovative enterprise. In this section, we 

therefore, delve into the results of our analysis on how banking concentration affects Small 

and Medium Innovative enterprises.  

We utilize a similar model to our baseline regression model with however a slight 

modification. Our proxy for credit rationing, in this case, is derived from innovative 

enterprises with less than 50 employees. The proxy for the dependent variable therefore 

now only relates to innovative SMEs. Therefore, we proxy the entity size of innovative 

enterprises using the number of employees. This is a valid proxy as other studies have also 

utilized this basis to proxy enterprise size. Fortunately, various Community Innovation 

Surveys across the world apply a similar measure to their studies and it has an additional 

benefit of being comparable across different countries, unlike for instance using Revenue 

which would create noise across different countries. 

The results of this section are presented below, Table G, and they include both the fixed 

effect specification and the GMM. Our results depict that the variable of interest, the five-

banks concentration ratio has a negative coefficient -0.14 with a standard error of 0.080 

using the GMM, whilst the fixed effect model has a coefficient of 0.52 with a standard error 

of 0.110. Mathematically, based on the GMM, the coefficient can be interpreted as 

indicating that a 1% increase in banking concentration is expected to result in a 0.14% fall in 

credit rationing. Whilst the reverse also holds, that is a fall in banking concentration by 1% is 

expected to result in an increase in credit rationing by 0.14%. Therefore, our study indicates 

that there is a negative association between banking concentration and lack of access to 

funding for Small and Medium Innovative enterprises (credit rationing proxy).  

The standard error is small for both specifications, and this is a desirable trait as a standard 
error close to nil indicates the strong reliability of the coefficient. Furthermore, Table G, 
shows that the R2 of the model is 0.7305 and 0.9829 for the GMM and fixed-effect model 
respectively, and this depicts the suitability of the model in explaining the dependent 
variable. The most desirable R2 is equal to one, indicating that the model perfectly explains 
the dependent variable. However, this seldom is the case in the real world and the R2 of the 
model is strong enough as it depicts that 73% of the dependent variable is explained by the 
independent variables included in the regression model. Lastly, we can conclude that our 
results are statistically significant37 as the p-value of our variable of interest is less than 1% 
based on the fixed-effect model. The p-value assesses the likelihood that the coefficient is 
because of random chance, and the smaller the value the high the statistical significance of 
the results of the study. In other words, the p-value of the study indicates that there is less 
than 1% chance that the relationship between banking concentration and credit rationing is 
purely out of random chance. 

 
37 This is consistent with other empirical studies where a p-value of <5% is statistically significant. 
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Based on the above statistical tools, we can therefore statistically conclude that there is a 

negative association between banking concentration and lack of access to finance for 

Innovative SMEs (Credit Rationing Proxy). 

Table G: Regression Output of Innovative SMEs 

Dependent Variable

Credit Rationing (-1) 0.50*** 0.40*** 0.41*** 0.03 -0.14 0.089

(0.080) (0.105) (0.071) (0.041) (0.306) (0.071)

Banking Concentration Proxies

Five-Banks 

Concentration Ratio -0.52*** -0.14*

(0.110) (0.080)

Lerner Index -16.95*** -14.16***

(6.346) (5.77)

Boone Indicator -0.45* -0.13**

(0.232) (0.055)

Control Variables

Econ 0.0003 -0.00002 -0.00002***-0.00003 -0.00005 -0.002***

(0.0006) (0.0006) (0.0008) (0.0002) (0.0004) (0.001)

Fin Mkt Depth 0.05 0.04** 0.06** -0.01 0.11*** -0.0002

(0.045) (0.045) (0.027) (0.029) (0.037) (0.035)

CreditWorthiness -0.24*** -0.29*** -0.39*** 0.001 -0.17** -0.23*

(0.087) (0.094) (0.042) (0.097) (0.076) (0.121)

Credit registry -14.70*** -10.03*** -8.37*** 0.49 -2.79 2.11

(2.997) (3.077) (1.68) (0.546) (3.054) (1.816)

Prop Rights 1.53* -1.53 1.87*** -1.21* -1.10 0.166

(0.902) (1.177) (0.669) (0.619) (0.999) (1.34)

Foreign Banks 0.30** 0.39*** 0.46*** -0.04 0.02 0.12

(0.0144) (0.143) (0.07) (0.046) (0.154) (0.115)

Log(GDP) -3.97 -2.75 -7.67 -10.43*** 0.0000 -11.27***

(7.881) (8.425) (6.92) ('(3.37) (0.000) (3.492)

Inflation 1.53*** 1.47*** 1.67*** 0.75*** 1.489*** 0.506**

(0.309) (0.321) (0.231) -0.192 (0.405) (0.228)

Observation 86 86 86 86 86 86

No of Countries 27 27 27 27 27 27

S.E of Regression 4.68 4.71 4.81 4.68 4.71 4.81

Durbin Watson 2.82 2.68 2.58 2.82 2.68 2.58

J-Statistic - - - 1.92E-10 3.59E-10 1.09E-10

Instrument Rank - - - 37 37 37

R
2

0.9829 0.9698 0.9992 0.7305 0.8679 0.6951

Adjusted R
2

0.9704 0.9467 0.99886 0.6376 0.7775 0.5905
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4.3.54.3.54.3.54.3.5    RobustnessRobustnessRobustnessRobustness    

4.3.5.1 4.3.5.1 4.3.5.1 4.3.5.1 Robustness of results using the Lerner IndexRobustness of results using the Lerner IndexRobustness of results using the Lerner IndexRobustness of results using the Lerner Index    

Like other researchers, we are worried about the robustness of our results and the reliability 

of the conclusions thereof. We, therefore, introduce a different measure to assess how the 

market structure of firms affects the credit rationing of innovative enterprises. This 

alternative measure termed the Lerner Index replaces our variable of interest in the study 

(5-banks concentration ratio). The Lerner index measures the market power of the banking 

industry and is reductively determined as the markup relative to prices in the banking 

industry. Other than substituting the 5-banks concentration measure for the Lerner index, 

we utilize the same baseline regression to test our hypothesis that banking concentration 

leads to the credit rationing of innovative enterprises. 

The Lerner index and banking concentration are similar in that they both relate to the 

market power that the major players enjoy in the banking industry. However, the former 

belongs to the New Empirical Industrial Organization and the latter to Structure-Conduct-

Performance Theories. Besides, the Lerner index has been found to be superior to 

concentration measures, due to its ability to capture both concentration and demand 

elasticity. We are therefore comfortable using the Lerner index as a proxy for banking 

concentration and in the next paragraph we present the findings of this study. 

The results of this section are presented in Table D, Appendix A. They depict that the 

variable of interest has a negative coefficient of -14.16 using both the fixed effect 

specification and the GMM. The interpretation of the results is somewhat complicated 

because our measure on this section is an index and results cannot be interpreted as the 

proportionate change in the dependent variable. We therefore only concern ourselves with 

the sign of the coefficient rather than the magnitude of the coefficient, and the sign 

indicates that there is a negative association between banking concentration and our proxy 

for credit rationing.  

Most worryingly however is that our standard error, 5.77 for the GMM and 7.28 for fixed 

effect specification, are far from zero and might indicate some noise around the reliability of 

the estimated coefficient. On the other side, the R2 of the model is 86.79% for both 

specifications, which depicts the suitability of the model in predicting the dependent 

variable. Also, the results are statistically significant as the p-value of the analysis is 1.71% 

when the GMM is employed, whilst for the fixed effect specification the results are only 

significant at the 10% level. This, therefore, shows that there is just a 1.71% chance that the 

association between the dependent variable and our proxy for banking concentration is due 

to random chance. 

Therefore, in conclusion, the association between the Lerner index and credit rationing is 

consistent with our results above and enhances the robustness of our findings of the 

interaction between banking concentration, using a concentration measure, and innovative 

enterprises.  
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4.3.5.2 4.3.5.2 4.3.5.2 4.3.5.2 Robustness Results for Innovative SMEs using Lerner IndexRobustness Results for Innovative SMEs using Lerner IndexRobustness Results for Innovative SMEs using Lerner IndexRobustness Results for Innovative SMEs using Lerner Index    

For consistency, we also include a robustness test for our Innovative SMEs using the Lerner 

index as our proxy for banking concentration. Moreover, we have included both the fixed 

effect and GMM specifications. Below we discuss the results of these specifications. 

The coefficient for our variable of interest is -16.95 and -14.16 based on the fixed effect and 

the GMM specification respectively. These results are both statistically significant, as 

depicted in Table G, appendix A, and the standard errors are 6.345 and 5.77 based on the 

fixed effect and the GMM respectively. This indicates that they might be some noise around 

the reliability of our coefficient. The suitability of both specifications is 97% and 87% 

respectively for the fixed effect and GMM. This indicates that the models are highly suitable 

in explaining the dependent variable. In conclusion and most importantly these results are 

consistent with the results based on the 5-banks concentration ratio.  

 

4.3.5.3 Robustness Results4.3.5.3 Robustness Results4.3.5.3 Robustness Results4.3.5.3 Robustness Results    using the Boone Indicatorusing the Boone Indicatorusing the Boone Indicatorusing the Boone Indicator    

In addition to the Lerner index above, we also utilize the Boone indicator to improve the 

robustness of our results. Like the Lerner index, the Boone indicator is a non-structural 

measure of competition belonging to the New Empirical Industrial Organization school of 

thought. Before diving into the findings of the model, it is important to note that the Boone 

indicator as a measure of competition signifies more competition as the index becomes 

more negative, and therefore a positive Boone indicator indicates a weakening competition 

in the industry. 

 Therefore, this model is a bit different from the two previous models that are the 5-banks 

concentration ratio and Lerner index both of which are typically positive, and as they 

approach zero this signifies an intensifying competition in the industry. Therefore, the 

results of the Boone indicator, for them to be consistent with the two above measures have 

to include a negative operator due to the measure being typically negative, so we get 

around that by including a negative operator to ensure that we interpret the results 

correctly. 

The results of this section are presented in Table D, appendix A. These results are consistent 

with results above per the 5-banks concentration ratio and the Lerner index, as the variable 

of interest, the Boone indicator, has a negative coefficient of -0.134938 based on the GMM 

and -0.93 based on the fixed effect specification. The Boone indicator, therefore, depicts 

that a 1% increase of the indicator is expected to result in a 0.13% fall in credit rationing. On 

the other hand, a 1% fall in the Boone indicator is expected to result in an increase in credit 

 
38 Remember we discussed in the above section that we will impose a negative sign on the results due to the 
boone indicator being negative. 
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rationing by 0.13%. These results are therefore conforming to the above results and show 

that there is indeed a negative association between banking concentration and credit 

rationing. These results further enhance the robustness of the results that were presented 

above, however, we still must consider the standard error and statistical significance of the 

results.  

 The standard error of this variable is 0.05 using the GMM and 0.492 using the fixed-effect 

model, which is a positive since a standard error that is close to nil, particularly for the 

GMM, is the most desirable as it depicts how reliable the sample estimators is, in this case, 

the Boone indicator. Moreover, these results are statistically significant, as the p-value of 

the variable of interest is less than 5% (1.48%) using the GMM, whilst for the fixed effect 

model the results are only significant at a 10% level. Finally, the suitability of the model in 

explaining the credit rationing is 69.50% using the GMM and 84% using the fixed effect 

specification. This shows that almost 70% or 84% in the case of the fixed effect specification, 

of the dependent variable is explained by the independent variables included in the model. 

Therefore, based on the aforementioned discussion, we can rely on the model and results 

thereof and indeed the results are consistent with the previous findings based on the 5-

banks concentration model and the Lerner index.  

 

4.3.5.4.3.5.4.3.5.4.3.5.4444    Robustness Results for Innovative SMEs using Robustness Results for Innovative SMEs using Robustness Results for Innovative SMEs using Robustness Results for Innovative SMEs using Boone IndicatorBoone IndicatorBoone IndicatorBoone Indicator    

We have also included the robustness for the innovative SMEs and in addition to the Lerner 

index, we have the Boone indicator. We are consistent with the previous discussion in that 

we have used both the fixed effect and GMM specifications to discuss our results. In this 

regression, we, therefore, replace the 5-banks concentration measure with the Boone 

indicator. The results are depicted in Table G, Appendix A. 

The coefficient of banking concentration is -0.45 and -0.13 for the Fixed effect and the GMM 

specifications respectively. The associated standard errors, based on the fixed effect and the 

GMM, are 0.232 and 0.055 respectively. These standard errors are small and depict that the 

coefficients are reliable. Moreover, the results are statistically significant although for the 

fixed effect specification it's only at the 10% level.  The suitability of the models is 99% and 

70% based on the fixed effect specification and the GMM respectively. This shows how 

robust these specifications are in explaining credit rationing. In conclusion, these results are 

consistent with the previous two results based on the 5-banks concentration ratio and the 

Lerner index, indicating the robustness and reliability of our results. 
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Chapter 5Chapter 5Chapter 5Chapter 5: Conclusions and Recommendations: Conclusions and Recommendations: Conclusions and Recommendations: Conclusions and Recommendations    

5.1 Introduction5.1 Introduction5.1 Introduction5.1 Introduction    

The main purpose of this study was to analyze how banking concentration affects innovative 

enterprises. This objective was premised on that banking concentration leads to the credit 

rationing of innovative enterprises. To achieve that objective, the researcher set out to 

resolve that objective by engineering the study based on three postulates. 

 The first and main postulate was to test if banking concentration leads to the credit 

rationing of innovative enterprises. Secondly, we postulated that in the case that innovative 

enterprises are credit rationed they might be an interfering variable in the form of financial 

market depth. Intuitively we presupposed that even though the banking industry might be 

highly concentrated, for those innovative enterprises operating in deep financial markets 

they might face less credit rationing compared to their peers in relatively less deep financial 

markets. Third and finally, we were interested in how the size of the innovative enterprise 

interacts with banking concentration. We therefore included as one of our postulates, 

guided by the literature, that innovative SMEs may be credit rationed more than large 

innovative enterprises.  

The purpose of this chapter is to conclude on the findings of this study and to provide 

recommendations for future research projects. In the next sections of this chapter we 

conclude on the three postulates that this study was built upon, and finally we provide some 

recommendations for other research projects and policymakers. 

 

5.2 Conclusion5.2 Conclusion5.2 Conclusion5.2 Conclusion    

In chapter two of this project we reviewed the literature to understand and nurture our 

expectations on the likely outcome of the study. The literature provided two diverging 

theories on how banking concentration affects innovative enterprises. The first strand which 

falls under the Structure-Conduct-Performance theories enticed that banking concentration 

leads to the credit rationing of innovative enterprises. At the crux of this strand of theories 

is that a highly concentrated banking industry is categorically inefficient and 

anticompetitive, which has a byproduct of constricting credit supply in the financial markets. 

Unfortunately for innovative enterprises, due to their high opacity, this supposedly leads to 

them being credit rationed in a highly concentrated banking industry.  

The second strand of literature, which at first glance appears idiosyncratic, falls under the 

so-called Information-based theories. At the crux of this theory is a key recognition that the 

banking industry sells its credit products based on borrower specific information. Therefore, 

before extending credit to potential borrowers the bank first assesses the projects of the 

borrowers to gauge if the borrower can repay the credit extended. If the bank cannot obtain 

the borrower specific information to assess the potential borrower, no credit is extended. It 

is on that premise that opaque borrowers struggle to obtain credit due to the lenders being 
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unable to assess those potential borrowers. This strand of theories therefore chips in and 

articulates that in a concentrated banking industry, the major banks enjoy high market 

power and the economic muscle to build a robust information platform which even extends 

to the traditionally opaque borrowers such as SMEs and innovative enterprises. Therefore, 

paradoxically39, traditionally opaque borrowers such as innovative enterprises are relatively 

much more likely to access finance in a highly concentrated banking market than in less 

concentrated markets. 

In response to the first postulate of this study a system generalized model of moments was 

utilized to test the relationship between banking concentration and innovative enterprises. 

This research finds that there is a negative relationship between banking concentration and 

our proxy for credit rationing. In other words, as banking concentration increases, the 

findings predict that the credit rationing of innovative enterprises will fall. Our results 

strangely are in favor of the information-based theories, and conform to studies in this 

school of thought (Cetorelli & Gambera, 2001; Cetorelli & Peretto, 2000; Marquez, 2002; 

Petersen & Rajan, 1995), and indeed establish that banking concentration does not lead to 

the credit rationing of innovative enterprises. These results are statistically significant and 

indeed leads to a conclusion that banking concentration does not lead to the credit 

rationing of innovative enterprises. On the contrary, consistent with the information-based 

theories, a highly concentrated banking industry enables the major banks to extend more 

credit to innovative enterprises. 

Due to the findings of the first postulate that banking concentration does not lead to credit 

rationing of innovative enterprises. The second postulate therefore falls away and we 

therefore do not provide any findings or comment on the how financial market depth 

interferes between banking concentration and innovative enterprises. 

With regards to the third postulates that innovative SMEs are credit rationed more than 

their large counterparts, we find no evidence to support this postulate. Quite the opposite, 

these results establish that it is more beneficial for the banking industry to be highly 

concentrated, as innovative SMEs benefit more than the average innovative enterprise. 

These results further solidify the substance of information-based theories as the elasticity of 

the innovative SMEs to banking concentration is heightened40 more than that of an average 

innovative firm.  

Over and above that, we employed the 5-banks concentration measure as our base measure 

of banking concentration, however our findings though supporting the information-based 

theories were only statistically significant at 10% level. In order to provide a measure and 

 
39 Particularly in the sense that the standard economic theory is founded on that more competition in an 
industry benefits the consumers. However according to this theory less competition leads to the marginalised 
borrowers benefitting more. 
40 The coefficient for variable of interest is magnified for the results for innovative SMEs, refer to Table F in 
appendix A. 
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robust response on the relationship between the two primary variables we employed other 

proxy measures of banking concentration to either support or provide an alternative view 

on the relationship between the two variables. These other two measures were in the form 

of the New Empirical Industrial Organization models, namely the Boone indicator and the 

Lerner index. Both of these measures provided findings that were consistent with the 5-

banks concentration model. In addition, these findings were both statistically significant and 

we therefore can conclusively establish that, contrary to our initial premise, banking 

concentration does not lead to the credit rationing of innovative enterprises. 

 

5.3 Recommendations5.3 Recommendations5.3 Recommendations5.3 Recommendations    

As can be deduced from the study there is no basis for policymakers to radical change the 

current banking industry landscape, as the findings of this research reject the notion that 

high concentration in the banking industry leads to credit rationing of the traditionally 

opaque borrowers such as innovative enterprises. However, the major limitation of this 

study is that it was dominated by developed economies, particularly countries that are part 

of the European Union. This was partly motivated by the easy access to this data, and 

moreover, this data is in a standardized format across different countries. However, there is 

a chance that results from less developed economies may not be consistent with those of 

this study. Ideally, we therefore recommend that a similar study should be undertaken with 

data that is dominated by African countries to assess the relationship between banking 

concentration and innovative enterprises. 
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Appendix AAppendix AAppendix AAppendix A    

Table A 

 

 

 

 

Table B: Hausman Test 

Correlated Random Effects- Hausman Test

Test: Cross Section Random Effects

Chi-Squared 

Statistic

Chi-Sq. 

d.f Probability

Cross-Section Random 60.145 10 0.000

Test Summary

 

 

 

 

Table C: Correlation Matrix  
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The following key is applicable to all the results listed below (Table D to Table G) 
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Table D: Regression Output of Innovative Enterprises 

 

Model

Dependent Variable

Credit Rationing (-1) -0.13 -0.15 -0.18*** 0.03 -0.14 0.089

(0.145) (0.225) (0.060) (0.041) (0.306) (0.071)

Banking Concentration Proxies

Five-Banks 

Concentration Ratio -0.23* -0.14*

(0.129) (0.080)

Lerner Index -14.16*** -14.16***

(7.279) (5.77)

Boone Indicator -0.93* -0.13**

(0.492) (0.055)

Control Variables

Econ 0.0004 -0.00005 -0.003*** -0.00003 -0.00005 -0.002***

(0.0003) (0.0005) (0.0003) (0.0002) (0.0004) (0.001)

Fin Mkt Depth 0.04 0.11** -0.05 -0.01 0.11*** -0.0002

(0.047) (0.051) (0.036) (0.029) (0.037) (0.035)

CreditWorthiness -0.08 -0.17* 0.61*** 0.001 -0.17** -0.23*

(0.168) (0.098) (0.122) (0.097) (0.076) (0.121)

Credit registry -0.11 -2.80 7.36*** 0.49 -2.79 2.11

(0.461) (3.94) (2.15) (0.546) (3.054) (1.816)

Prop Rights -0.192*** -1.1 1.10 -1.21* -1.10 0.166

(0.606) (1.122) (0.798) (0.619) (0.999) (1.34)

Foreign Banks -0.01 0.02 -0.31*** -0.04 0.02 0.12

(0.044) (0.174) (0.06) (0.046) (0.154) (0.115)

Log(GDP) -2.60 0.000 10.28** -10.43*** 0.0000 -11.27***

(9.528) (0.000) (4.08) ('(3.37) (0.000) (3.492)

Inflation 1.47** 1.48*** 2.04*** 0.75*** 1.489*** 0.506**

(0.608) (0.52) (0.408) -0.192 (0.405) (0.228)

Observation 239 102 102 239 102 102

No of Countries 52 32 32 52 32 32

S.E of Regression 5.67 4.88 5.8 5.67 4.89 5.8

Durbin-Watson Stat 2.47 2.73 2.56 2.47 2.73 2.56

J-Statistic - - - 0.000 8.87E-18 9.54E-13
Number of 

Instruments - - - 62 42 42

R
2

0.7977 0.8679 0.8369 0.7305 0.8679 0.6951

Adjusted R
2

0.6824 0.7775 0.7255 0.6376 0.7775 0.5905

Fixed Effect Model

Generalised Method of 

Moments
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Table E: Regression of Innovative Enterprises (Interjecting Variable) 

Model

Dependent Variable

Credit Rationing (-1) 0.03 -0.17 -0.32*** 0.03 -0.17* -0.32***

(0.048) (0.092) (0.043) (0.048) (0.092) (0.043)

Banking Concentration Proxies
Five-Banks 

Concentration Ratio -0.25 -0.25

(0.167) (0.168)

Lerner Index -3.70*** -3.70***

(7.196) (7.196)

Boone Indicator -0.43 -0.43

(0.753) (0.752)

Interaction Term 5-Banks Lerner Boone 5-Banks Lerner Boon

0.001 -0.18** -0.002 0.001 -0.18** 0.002

(0.002) (0.085) (0.014) (0.002) (0.085) (0.014)

Control Variables

Econ -0.000003 -0.0004 -0.002*** -0.000003 -0.0004 -0.002***

(0.003) (0.0003) (0.0002) (0.0003) (0.0003) (0.0003)

Fin Mkt Depth -0.13 0.14*** -0.05** -0.13 0.14*** -0.05**

(0.157) (0.026) (0.017) (0.399) (0.026) (0.017)

CreditWorthiness -0.01 -0.06 -0.46*** -0.005 -0.06 -0.46***

(0.091) (0.046) (0.099) (0.091) (0.046) (0.099)

Credit registry 0.53 -1.789 4.46** 0.53 -1.789 4.46**

(0.604) (1.149) (2.08) (0.604) (1.149) (2.080)

Prop Rights -1.24 -1.48** 1.891** -1.24 -1.48** 1.911**

(0.769) (0.710) (0.730) (0.770) (0.710) (0.73)

Foreign Banks -0.033 -0.28*** -0.47*** -0.03 -0.28*** -0.48***

(0.049) (0.078) (0.06) (0.050) (0.078) (0.055)

Log(GDP) -10.19*** 0.0000 11.66*** -10.19*** 0.0000 -11.66***

(3.396) (0.000) (2.710) ('(3.40) (0.000) (2.710)

Inflation 0.74*** 1.60*** 2.35*** 0.74*** 1.60*** 2.35***

(0.207) (0.379) (0.385) (0.207) (0.379) (0.385)

Observation 239 101 102 239 101 102

No of Countries 52 32 32 52 32 32

S.E of Regression 7.48 4.84 5.84 7.48 4.84 5.84

Durbin-Watson 2.02 2.81 2.56 2.02 2.81 2.56

J-Statistic - - - 7.41E-13 6.67E-18 6.71E-13

Instrument Rank - - - 63 43 43

R
2

0.7315 0.9485 0.9318 0.7315 0.9485 0.9318

Adjusted R
2

0.6369 0.9112 0.8832 0.6369 0.9112 0.8832

Fixed Effect Model

Generalised Method of 

Moments

Banking Conc 

proxy*Fin Mkt 
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Table F: Regression Output of Innovative SMEs (Interjecting Variable) 

Model

Dependent Variable

Credit Rationing (-1) 0.46*** 0.39*** 0.45*** 0.46*** 0.29*** 0.44***

(0.080) (0.068) (0.082) (0.080) (0.067) (0.082)

Banking Concentration Proxies

Five-Banks 

Concentration Ratio -0.79*** -0.79***

(0.050) (0.050)

Lerner Index -5.44*** -7.67***

(12.255) (9.565)

Boone Indicator 0.63 0.63

(0.379) (0.379)

Interaction Term 5-banks Lerner Boone 5-banks Lerner Boone

0.003* -0.23** -0.02*** 0.003* -0.24** -0.02

(0.002) (0.106) (0.004) (0.002) (0.094) (0.004)

Control Variables

Econ 0.0007 -0.0001 -0.0005 0.0007 -0.00005 -0.0005

(0.316) (0.0007) (0.0004) (0.0006) (0.001) (0.0004)

Fin Mkt Depth -0.17 0.10** -0.01 -0.17 0.14*** -0.01**

(0.125) (0.042) (0.042) (0.125) (0.039) (0.042)

CreditWorthiness -0.33*** -0.21*** -0.42*** -0.33*** -0.21 -0.42***

(0.12) (0.038) (0.073) (0.120) (0.281) (0.073)

Credit registry -9.43** -10.71*** -7.95*** -9.43** -7.74 -7.93***

(4.364) (1.631) (2.27) (4.364) (5.47) (2.256)

Prop Rights 0.83* 1.31 2.013** 0.83* 1.37 2.02**

(0.469) (0.819) (0..947) (0.469) (0.851) (0.946)

Foreign Banks -0.3*** 0.43*** 0.47*** 0.30 0.19 0.47***

(0.061) (0.053) (0.144) (0.061) (0.125) (0.144)

Log(GDP) -7.03 -1.78 -5.85 -7.04 -6.36 -5.74

(6.472) (7.724) (7.493) (6.47) (10.518) (7.433)

Inflation 1.42*** 1.43*** 1.69*** 1.42*** 1.92*** 1.69***

(0.205) (0.212) (0.303) (0.205) (0.678) (0.302)

Observation 86 86 86 86 86 86

No of Countries 27 27 27 27 27 27

S.E of Regression 4.73 4.72 4.82 4.73 4.72 4.82

Durbin-Watson 2.81 2.68 2.61 2.81 2.68 2.61

J-Statistic - - - 4.97E-12 2.19E-10 4.28E-11

Instrument Rank - - - 38 38 38

R
2

0.9861 0.9669 0.9979 0.9861 0.8531 0.9979

Adjusted R
2

0.9753 0.9413 0.9963 0.9753 0.7398 0.9963

Fixed Effect Model

Generalised Method of 

Moments

Banking Conc 

proxy*Fin Mkt 
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Table G: Regression Output of Innovative SMEs 

Dependent Variable

Credit Rationing (-1) 0.50*** 0.40*** 0.41*** 0.03 -0.14 0.089

(0.080) (0.105) (0.071) (0.041) (0.306) (0.071)

Banking Concentration Proxies

Five-Banks 

Concentration Ratio -0.52*** -0.14*

(0.110) (0.080)

Lerner Index -16.95*** -14.16***

(6.346) (5.77)

Boone Indicator -0.45* -0.13**

(0.232) (0.055)

Control Variables

Econ 0.0003 -0.00002 -0.00002***-0.00003 -0.00005 -0.002***

(0.0006) (0.0006) (0.0008) (0.0002) (0.0004) (0.001)

Fin Mkt Depth 0.05 0.04** 0.06** -0.01 0.11*** -0.0002

(0.045) (0.045) (0.027) (0.029) (0.037) (0.035)

CreditWorthiness -0.24*** -0.29*** -0.39*** 0.001 -0.17** -0.23*

(0.087) (0.094) (0.042) (0.097) (0.076) (0.121)

Credit registry -14.70*** -10.03*** -8.37*** 0.49 -2.79 2.11

(2.997) (3.077) (1.68) (0.546) (3.054) (1.816)

Prop Rights 1.53* -1.53 1.87*** -1.21* -1.10 0.166

(0.902) (1.177) (0.669) (0.619) (0.999) (1.34)

Foreign Banks 0.30** 0.39*** 0.46*** -0.04 0.02 0.12

(0.0144) (0.143) (0.07) (0.046) (0.154) (0.115)

Log(GDP) -3.97 -2.75 -7.67 -10.43*** 0.0000 -11.27***

(7.881) (8.425) (6.92) ('(3.37) (0.000) (3.492)

Inflation 1.53*** 1.47*** 1.67*** 0.75*** 1.489*** 0.506**

(0.309) (0.321) (0.231) -0.192 (0.405) (0.228)

Observation 86 86 86 86 86 86

No of Countries 27 27 27 27 27 27

S.E of Regression 4.68 4.71 4.81 4.68 4.71 4.81

Durbin Watson 2.82 2.68 2.58 2.82 2.68 2.58

J-Statistic - - - 1.92E-10 3.59E-10 1.09E-10

Instrument Rank - - - 37 37 37

R
2

0.9829 0.9698 0.9992 0.7305 0.8679 0.6951

Adjusted R
2

0.9704 0.9467 0.99886 0.6376 0.7775 0.5905

 

 

Table H 
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Appendix BAppendix BAppendix BAppendix B    

Graph 1: Banking Concentration distribution 

 

Graph 2: Credit Rationing 

1 Australia 14 Estonia 27 Kenya 40 Romania

2 Austria 15 Finland 28 Latvia 41 Serbia

3 Belarus 16 France 29 Lithuania 42 Slovakia

4 Belgium 17 Germany 30 Luxembuorg 43 Slovenia

5 Brazil 18 Greece 31 Malta 44 South Africa

6 Bulgaria 19 Hungary 32 Netherlands 45 South Korea

7 Canada 20 Iceland 33 New Zealand 46 Spain

8 Colombia 21 Iceland 34 Nigeria 47 Sweden

9 Croatia 22 India 35 Norway 48 Switerzland

10 Cyprus 23 Indonesia 36 Panama 49 Tanzania

11 Czech Republic 24 Ireland 37 Phillipines 50 Turkey

12 Denmark 25 Italy 38 Poland 51 Uganda

13 Egypt 26 Japan 39 Portugal 52 UK

Country
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Graph 3: Creditworthiness 

 

Graph 4: Simplistic Model (5-Banks Concentration Ratio) 
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Graph 5: Simplistic Model (Lerner Index)  

 

 

Graph 6: Simplistic Model (Boone Indicator) 
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Graph 7: Simplistic Model (5-banks concentration ratio Innovative SMEs) 

 

 

Graph 8: Simplistic Model (Log 5-Banks Concentration * Financial Market Depth) 
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Graph 9: Country Rankings based on Credit Rationing 
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