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I consider the extent to country’s financial institutions magnify or dampen differences in firm size and 

growth, within an industry.  The effect of particular financial institutional arrangements is likely to vary 

across firms, in part due to competitive dynamics.  In particular, poor financial development likely limits 

the growth of firms most dependent on external finance.  However, this reduces the competitive pressure on 

firms less dependent on external finance.  Hence, financial development potentially has heterogeneous ef-

fects across firms.   I provide empirical evidence in support of this, within narrowly defined industries 

based on firm-level Western European data that includes coverage of small, private firms.  I find poor fi-

nancial development reduces (increases) the growth of small (large) firms and increases the relative size of 

large versus small firms, with consistent patterns across industries.  The effects are greater in industries 

with higher capital intensity, as this raises investment, and higher elasticity of demand, as this strengthens 

competitive reactions. 
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1.  Introduction 

A central concern of strategy is to understand differences in performance across firms within an industry.  

A substantial literature has documented the extent to which there is variation in performance within in-

dustries net of industry and corporate effects (e.g., McGahan and Porter (2002)).  Considering cross-

country patterns, there is substantial cross-country variation in firm growth and firm size even after con-

trolling for industry effects, as found by Bartelsman et al. (2005).  In terms of firm profitability, the rela-

tive importance of firm effects, industry effects and time effects is not stable across countries, as high-

lighted by Khanna and Rivkin (2001a).  Hence, there is evidence that there are significant local institu-
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tional factors affecting firms.  For instance, Thomas and Waring (1999) provide evidence of systematic 

differences in firm strategy across U.S., Germany and Japan, and Makino et al. (2004) document the ef-

fect of country factors on multinational subsidiary performance.  Specifically, there is scope for firm 

growth and firm size to be affected by a country's institutional development, notwithstanding the impor-

tance of industry and firm characteristics in determining competitive interactions within an industry. 

Further, there is evidence that the impact of institutional factors is not uniform across firms.  For in-

stance, particular institutional settings tend to have more prevalent business groups, and comparing firms 

affiliated versus non-affiliated with a business groups, there are differences in firm performance (Khanna 

and Rivkin (2001b)), firm restructuring (Hoskinsson et. al. (2004)), and firm innovation (Mahmood and 

Mitchell (2004)).  Also, heterogeneous effects arise based on whether ownership is foreign or domestic 

(e.g., Mata and Portugal (2002)), and whether the firm in an entrant or incumbent (Walker et al. (2002)).  

More generally, imperfections in factor markets are one potential source of firm heterogeneity, given dif-

ferences in firm resources for addressing these imperfections (Olivier (1997)). 

In this paper, I focus on how cross-country differences in the development of financial institutions af-

fects within industry variation in firm size and growth.  Financial institutions potentially shape key as-

pects of firm dynamics, such as size and growth, with the impact across firms most likely heterogeneous 

as firms differ in their need for external finance.   

Differences in financial institutions between countries often run deep, even across developed econo-

mies, as highlighted by La Porta et al. (1998), Djankov et al. (2007), Davydenko and Franks (2006).  

These differences are in part rooted in history (e.g. legal origin), though not necessarily immutable, for 

instance due to political forces, as illustrated by Rajan and Zingales (2003).  Thus, firms face distinct in-

stitutional environments when accessing external finance. 

Although firms in the same country face a similar set of financial institutions, the extent to which firms 

are affected by these financial institutions is likely to vary across firms, even within an industry.  For in-

stance, firms are likely to vary in the effect of better access to external finance, reducing firm's credit con-
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straints, because of variation in the firm's ease of generating funds internally.  This has been the focus of 

both theoretical and empirical contributions: for instance, Cooley and Quadrini (2001), and Beck, Demir-

güç-Kunt, and Maksimovic (2005).  Also, in order to understand the evolution of firms within an industry 

a substantial stream of the strategy and industrial organization literature emphasizes the importance of 

considering firm dynamics and competitive interactions, as highlighted in Ghemawat and Cassiman 

(2007) and Ketcher, Snow and Hoover (2004), and Caves (1998).
1
  In particular, firms are likely to act in 

part based on the financial situation of their competitors, for instance, as in Chevalier (1995) and Cheva-

lier and Scharfstein (1996), Huyghebaerts and Van de Gucht (2004). 

Specifically, although poor access to external finance may only directly affect some firms in the indus-

try, there is an indirect effect on other firms in the industry.  Some firms, typically smaller firms, are more 

likely financially constrained whereas other firms, typically larger firms, much less so.  Thus, competitive 

dynamics imply that firms will be affected not just by the firm's own financial constraints but also by their 

competitor's financial constraints.  In particular, competitive dynamics link the response of the less con-

strained firms to the plight of the more constrained firms.  For instance, less constrained firms may grow 

faster and to a larger size in part as some of their competitors are held back by limited access to finance.  

The slower growth of credit constrained firms, for instance due to limited investment, reduces the com-

petitive threat to other firms in the industry.  This leads these other firms to alter their investment, prices 

and/or output.  The extent of the other firms' competitive response depends on the industry characteristics 

(e.g., demand conditions or production technology).  Thus, financial institutions could generate an overall 

effect on industry growth and productivity that is comprised of a range of effects across firms. 

My contribution is to focus on within-industry effects, as competitive dynamics primarily link firms and 

their close competitors.  Consequently, I use the Amadeus dataset that enables analysis at a detailed 4-

                                                           
1
 This has been the focus of both empirical and theoretical contributions, including, to illustrate the range of contri-

butions: empirical evidence by Dunne, Roberts and Samuelson (1988) for the U.S., Bartelsman et. al. (2005) across 

countries, and many within-country studies, such as Bottazzi et al. (2008), and Fagiolo and Luzzi (2006) for Italy, 

Spanos et. al. (2004) for Greece, and Relchsteln and Jensen (2005) for Denmark; theory development and empirical 

evidence by Sutton (1991 and 1998); and theoretical development, including by Knott (2003), Lenox et al. (2007), 

Jovanovic (1982), Ericson and Pakes (1995), and Hopenhayn (1992a and 1992b). 
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digit industry level.  For example, within the 2-digit Wood industry there are six much narrower 4-digit 

industries, such as 'Sawmilling and planing of wood; impregnation of wood'.  The data comprises coun-

tries in Western Europe that are diverse in terms of financial development, though relatively similar in 

other regards, thus aiding identification of an effect.  Consistent with this focus, the empirical specifica-

tions aim to isolate within-industry effects.  Also, the dataset has good coverage of even small, private 

firms.  Thus, I also contribute to understanding the effect of financial development on firms and industries 

on a broad set of firms, not just large or public firms. 

I provide empirical evidence that this variation of impact across firms is substantial.  In particular, I find 

poor financial development not only reduces the growth of small firms but also raises the growth of large 

firms.  In turn, this affects the distribution of firm sizes. This within industry pattern of effects is consis-

tent with competitive dynamics affecting the impact of particular financial institutional arrangements. 

Also, the magnitude of these effects suggests the importance of considering the heterogeneity of effects 

across firms within an industry. 

The rest of the paper is structured as follows.  The next section provides theoretical and empirical moti-

vations for the approach to the empirical test.  The subsequent section describes the regression specifica-

tion and dataset, and the empirical results.  This is followed by a discussion of the findings and a conclud-

ing section. 

2.  Theoretical and Empirical Motivations for Potential Effects 

The characteristics of particular financial institutional arrangements affect firms through a variety of 

mechanisms, for instance in the access to external finance, extent of a market for corporate control, or 

range of financial instruments available to the firm.  I focus on considering the potential effects of limited 

access to external finance; that is financing channeled to firms through financial institutions.  In particu-

lar, this leads to consideration of how firm dynamics are affected by credit constraints: this has been the 

focus of both theoretical and empirical contributions.  A common theme is that firms typically grow out 

of their dependence on external finance.  Theoretically, credit constraints are able to explain the within-
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industry patterns of how firm growth and exit vary with firm age and size, as well as the evolution of firm 

financial structure (see, e.g., Cooley and Quadrini, 2001).  Similar patterns emerge in other theoretical 

models focused on the financing of a single dynamically evolving firm (for instance, as in Albuquerque 

and Hopenhayn, 2004, and Clementi and Hopenhayn, 2002).  Limited access to external finance con-

strains the growth of firms that would prefer to grow at a rate requiring more financial resources than the 

cash flow generated by the firm's current activities.  The external finance could be to fund a range of ac-

tivities, such as long-run R&D, near-term working capital or sales and marketing activities.  In the theo-

retical models firms that grow to a sufficient size typically cease to have dependence on external finance, 

as the funds generated from current internal activities are sufficient to fund future activities. 

There is empirical evidence that is consistent with smaller, younger firms having their growth limited 

by poor access to external finance.  This includes cross-country evidence from a panel of firms (e.g., Beck 

et. al., 2005), and evidence from single country studies.  For instance, Cabral and Mata (2003) provide 

evidence on the evolution of the firm size distribution for cohorts of firms in Portugal that is consistent 

with the impact of credit constraints, and Bottazzi et al. (2008) and Fagiolo and Luzzi (2006) provide evi-

dence for Italian manufacturing.  In addition, Rajan and Zingales (1998) provide evidence that within 

U.S. listed firms the largest firms are much less dependant on accessing new funds from the stock market, 

as compared to recently listed firms. 

To date the focus has been on considering how the direct effect of differences in financial development 

varies across firms.  However, there is a potential indirect effect through altered competitive dynamics.  

The least, or not at all, financially constrained firms face some competitors that are constrained in their 

potential actions (e.g., investment) due to limited access to external finance.  In particular, typically larger 

firms are less constrained by poor access to external finance than smaller firms.  Hence the value of con-

sidering competitive dynamics, as, for instance, the aggregate effect on an industry could be composed of 

quite disparate, even offsetting, effects across firms. 
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To illustrate, for simplicity consider the impact of two general, extreme financing scenarios: no con-

straints on access to external finance to supplement profits; and no external finance, in which firms may 

only use funds from internally generated profits.  The advantage of considering these two extremes is that 

neither financing scenario requires explicit specification of the financial system.  In the former case as 

there are no frictions. In the latter case, with no external finance there is no need to specify whether, for 

instance, the problems are more with debt or with equity, or due to weak external investor rights (e.g., as 

in Hart and Moore, 1994) or information asymmetry (e.g., as in Stiglitz and Weiss, 1981). 

The direct effect of no access to external finance is to limit the growth of firms with current cash flow 

less than desired funding (say, for investment).  In contrast, with access to external finance, small firms 

that desire to grow may invest substantially more than their current cash flow.  Once the firm is large 

enough, firm growth is typically much less constrained by current cash flow.  Hence, in a case with poor 

financial development the less constrained firms, typically larger firms, face a weaker competitive threat 

from the more constrained firms, typically smaller firms.  The response of the larger firms could be to 

increase output and/or prices.  The specific response of the less constrained firms depends on the detailed 

characteristics of the industry, such as demand conditions or production technology.  However, in general 

the value of incumbency has increased as credit constraints act as a barrier for small firms and new en-

trants to grow rapidly to full scale.  Thus, the less constrained firms are likely to be larger, relative to the 

case with no financial constraints.   

In summary, poor financial development not only reduces the growth of smaller firms but also increase 

the growth of larger firms.  Also, as a consequence, the relative size of firms increases in the case of poor 

financial development, as compared to the case with no financial constraints.  Specifically, with more 

small firms (due to limited growth) and more large firms (due to competitive response): that is, a more 

dispersed distribution of firm sizes.   

The empirical tests focus on these two basic predictions on the change in relative growth rates and rela-

tive firm size in response to difference in access to external finance.  However, these predictions are not 
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tested directly, given the difficulty of isolating the effect of a country's financial institutions from other 

persistent characteristics of a country.  Specifically, variations of these predictions are tested, as discussed 

below. 

As I consider the difference in long-run cross-country differences in financial institutions, not a discrete 

change in financial institutions, a key issue is the need to control for other country specific persistent 

characteristics, including for instance geographic, cultural, and other institutional characteristics (for in-

stance, as in Nachum, Zaheer and Gross (2008)).  Hence, I take an empirical approach based on Rajan and 

Zingales (1998).  I consider how the basic predictions vary across industries, and across firms within an 

industry.  The empirical test is then on how the pattern of firm growth and size within an industry varies 

across countries and across industries.  Thus the interaction terms of financial development, industry 

characteristics and firm size are the key terms of interest in the empirical tests.  This enables country and 

industry fixed effects to be used, thus controlling, in particular, for other persistent country effects: that is 

the primary attractiveness of this approach. 

For the cross-industry effect, ideally I would like a measure of the industry's external financial depend-

ence if there were no constraints to external finance.  Also, this should be a measure relevant to the firms 

in the dataset (mostly smaller, private firms) and at the same 4-digit level of industry aggregation.  How-

ever, such direct measures of external financial dependence are not available.  Hence, my approach is to 

consider industry characteristics that affect firm's external financial dependence.  In particular, I focus on 

two cross-industry predictions, one related to the technology of production and the other on a characteris-

tics of demand.  In particular, I consider the effect of increase in capital intensity and in the degree of 

product differentiation (e.g., elasticity of substitution across products).  In summary, an industry with 

higher capital intensity or less product differentiation has firms with a greater reliance on external finance, 

and hence greater difference between the cases of with and without access to external finance. 

With access to external finance, the higher the capital intensity industry the greater the external finan-

cial dependence of smaller firms.  Higher industry capital intensity leads to more substantial investment 



8 
 

 

 

  

for small firms to grow to full scale.  Hence the lack of access to external finance has a stronger effect in 

industries with higher capital intensity.  With no access to external finance, the growth of small firms is 

particularly slow and gradual as the substantial desired investment is limited by the small current cash 

flow.  In contrast, the firms large enough not to be externally financially dependent enjoy a particularly 

strong relative competitive position when there is no access to external finance.  These less constrained 

firms have the incentive and financial resources to invest, thus becoming larger than in the case with no 

restriction to access to external finance. 

Considering industries differing in degree of product differentiation, the less differentiated the products 

(e.g., commodity goods) the more concentrated the industry is likely to be.  Thus, small firms and new 

entrants to the industry would, with no frictions to access external finance, grow faster to full scale the 

less differentiated the industry.  Hence, limited access to external finance particularly slows the growth of 

smaller firms in industries with less differentiated products.  In addition, larger less financially con-

strained firms are particularly able to expand to capture share in industries with less differentiated prod-

ucts: thus the effects on relative firm growth and size are more marked the less differentiated the products 

in the industry. 

In summary, this leads to two hypotheses to test: 

Hypothesis 1a: Poor financial development reduces the growth of small firms and raises the growth 

of large firms, the more so in industries with higher capital intensity or lower product differentiation.   

Hypothesis 1b: Poor financial development widens the relative size of firms, the more so in indus-

tries with higher capital intensity or lower product differentiation.   

The next section describes the empirical approach to testing these hypotheses. 
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3.  Empirical Approach 

As described above, the empirical approach focuses on testing cross-industry predictions for the effect 

of cross-country differences in financial institutions so as to distinguish the impact of financial institu-

tions from other fixed country factors.  As I focus on within industry effects, for each industry I use firm 

level data that includes the smallest, mostly private, firms and includes most firms in each industry.  In 

addition, I analyze outcomes within the narrowest industry definition that is consistent across the coun-

tries in the dataset so as to better capture within industry competitive effects (as opposed to, say, sectoral 

composition effects).  The data is firm level from the Amadeus data, including firms in thirteen Western 

European countries across manufacturing industries, disaggregated to a relatively detailed level of around 

200 manufacturing industries.  Firm growth and measures of the firm size distributions are based on em-

ployment in order to maximize coverage of countries and firms within countries, as data on revenues or 

assets is not as complete. 

Though detailed, the Amadeus data set is not comprehensive and coverage varies across countries.  

Hence, I present results across two sub-samples of countries as a key robustness check.  In general, rela-

tive to Eurostat European Community data, the Amadeus data set coverage of total number of firms is 

lower than for total employment, indicating partial coverage of the smallest firms.  Nonetheless, the 

Amadeus data set does include firms as small as one person.  Overall I have a broader sample of thirteen 

Western European countries.
2
  Within this, I have a narrower sample of eight countries with better quality 

data.  For these countries the firms in Amadeus: account for over 80% of manufacturing employment 

(based on Eurostat European Community data); have over two-thirds reporting employment in 2002 and 

over half also for 1999 (enabling calculation of firm growth rates); and includes coverage of the smallest 

firms based on the overall size distributions (see Table 1 for a summary of data quality by country).  The 

narrower sample comprises three larger countries, Germany, Italy and Spain, and five smaller countries, 

Belgium, Denmark, Finland, Norway and Sweden.  The broader sample includes Austria, France, Greece, 
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Ireland and Switzerland, each with a particular data issue.
3
  Even the narrow sample comprises a wide 

range of financial development. 

Table 1 Amadeus Data Set Coverage of Manufacturing Industries by Country

Country 2002 1999

Include in cross-country regressions

Germany 79,499     7,807,081      41% 109% 87% 77% 65%

Italy 63,761     3,216,439      12% 81% 100% 66% 62%

Spain 81,838     2,014,248      37% 82% 84% 53% 77%

Belgium 20,780     679,288         55% 107% 64% 56% 74%

Denmark 8,322       522,008         43% 116% 85% 73% 65%

Finland 9,611       809,208         37% 191% 73% 55% 68%

Norway 11,432     274,175         117% 98% 78% 69% 76%

Sweden 23,275     826,837         43% 109% 89% 79% 80%

Austria 7,273       287,484         26% 47% 81% 57% 66%

France 86,890     2,765,847      36% 70% 51% 41% 68%

Greece 6,367       271,734         n.a n.a 90% 83% 56%

Ireland 9,781       159,476         198% 66% 44% 39% 65%

Switzerland 6,044       478,820         n.a n.a 82% 9% 63%

Exclude from cross-country regressions

Use to compute 

industry 

characterist ics U.K. 79,506     5,696,723      49% 157% 20% 15% 21%

Netherlands 18,174     1,883,202      39% 232% 23% 12% 43%

Portugal 6,730       90,056           9% 10% 6% 3% 15%

Total 519,283   27,782,626    30% 103% 66% 50% 66%

Proportion of firms in Amadeus 

with

Note: Total  for manufacturing NACE codes 1500 to 3600.  Data from Amadeus based on firm financial year 2002 and 

1999.  Data from Eurostat, European Commission, for 2002, except 2001 for Belgium and Norway.

Employment 

reported in:

20 or less 

employ-ees 

in 2002Firms Employment Firms

Employ-

ment

Additional 

countries in 

broader set

Do not use

Amadeus total by country Amadeus as % of 

Eurostat data

Include in 

narrower and 

broader set  of 

countries

Use of country 

data

 

As mentioned, despite the inclusion of country fixed effects, there is value in focusing on a set of coun-

tries that are broadly similar in aspects other than financial institutions.  I focus on Western European 

countries as these are all relatively rich, open in a similar manner to trade, and have gradually liberalized 

their financial sectors.  Thus the country specific financial institutional characteristics (e.g., bankruptcy 

                                                                                                                                                                                           
2
 Amongst Western European countries: I use the U.K. to compute industry capital intensity and hence do not in-

clude in the regressions; I exclude the Netherlands and Portugal, as in both cases under 25% of firms in Amadeus 

report employment; and I do not include Luxembourg and Iceland as very small. 
3
 Austria has under 50% coverage of Eurostat employment.  France and Ireland have 51% and 44% of firms report-

ing employment.  Greece has a low proportion of small firms (most likely as disclosure requirements for smaller 
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law) remain as differences across countries, despite, for instance, the ability for a bank from any one 

country to operate in another country.  For instance, I do not include the Eastern European transition 

economies as these countries are less directly comparable (e.g., income levels) and the firm growth and 

sizes may well be still be affected by the recent changes in economic and political structure (Desai et al. 

(2004)). 

The industry data is from the Amadeus data set at the relatively detailed NACE 4-digit level.
4
 This is 

the most detailed level at which the European national classification schemes are harmonized across 

countries.  Other industry specific data sources could provide less aggregate data (e.g., a trade directory), 

but substantially complicate comparison across a broad set of manufacturing industries.  The advantage of 

using relatively disaggregated 4-digit data (versus, say, 2 or 3-digit industries) is that there is less risk that 

the results be driven by a change in the mix of industries comprising a sector.  This is particularly impor-

tant as the focus is on within-industry relative differences in growth rates and size of firms.  A disadvan-

tage of more detailed industry definition is the potential influence of firms that are either miss-classified 

or that operate in multiple lines of business: this is most likely the case for the largest firms.  This is ad-

dressed by focusing on measures that are relatively resistant to miss-classification of the largest firms: for 

instance, avoiding measures such as the average size of firms, and instead focusing on the size of firms 

relative to the median size of firm.  Another issue is the partial coverage of firms in an industry, espe-

cially the smallest firms.  In part this would likely reflect national practices (e.g., for data collection) that 

generally do not differ systematically across manufacturing industries: hence in part the country fixed 

effects may also control for data coverage. 

One challenge with considering narrowly defined industries with broad coverage of firms is in assessing 

the relative need for external finance across industries.  In particular, measures based on larger, public 

firms (as in Rajan and Zingales (1998)) would not necessarily be appropriate, as most of the firms are 

                                                                                                                                                                                           

firms are not mandatory).  Switzerland has 82% of of firms reporting em-ployment in 2002, but only 9% of these 

also in 2002 (limiting the ability to compute growth rates). 
4
 Throughout the paper all industry codes refer to NACE codes.  For instance, 2010 is the code for 'Sawmilling and 

planing of wood; impregnation of wood'. 
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small, private firms.  Hence, I focus on two industry characteristics that affect firm's need for external 

finance, one focused on the technology of production and the other on characteristics of demand: respec-

tively, capital intensity and product differentiation.  Higher capital intensity increases external financial 

dependence, as this raises the investment required for a small firm to grow to a large firm relative to cur-

rent profits.  I measure industry capital intensity based on U.K. data, and thus exclude the U.K. from the 

regressions.  To capture the extent of product differentiation I consider the extent to which the prices of 

goods in the industry are hard to compare, as the goods are relatively differentiated, versus when goods 

either have reference prices or are traded on a commodity exchange, with the classification of industries 

based on Rauch (1999).  I interpret these differences across goods as indicating industries with, respec-

tively, lower versus higher elasticity of substitution across products.  An increase in the elasticity of sub-

stitution increases the benefit to a small firm of growing rapidly to scale.  Hence, small firm's investment 

relative to current profits increases, raising the industry's external financial dependence.     

3.1. Regression Specifications 

Following is a description of the regression specifications.  The two regressions focus on the specific pre-

dictions for: the growth rate of small versus large firms; and the relative size of firms.  The prediction on 

growth rates is that as access to external finance improves, the growth rate increases for small firms and 

decreases for large firms, with a stronger effect in industries with higher capital intensity and/or less dif-

ferentiated goods.  The prediction on the relative size of firms is that as access to external finance im-

proves the relative size of large versus median sized firm decreases, with a more marked decrease in in-

dustries with higher capital intensity and/or less differentiated goods. 

The regressions are illustrated for the cross-industry prediction on capital intensity.  A similar structure 

is used for the cross-industry prediction on degree of product differentiation. 

Growth rate of firms as firm size increases.  This regression is to test Hypothesis 1a.  The outcome 

variable is a measure of firm growth for firms of different sizes, within an industry and country.  The test 

is for how growth varies across firms of different sizes and across industries and countries.  Hence, the 
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key terms in the regression are interaction effects of: financial development and capital intensity; and of 

firm size, financial development and capital intensity.  Thus, the former is a level effect on firm growth 

moderated by the latter size-dependent effect on firm growth of differences in industry characteristic and 

financial development.  The regression specification is: 

 gijb = βv
a
 ai Ij + βs

a
 ai Ij eijb + β0 + βj + βi + βe eijb + βjb eijb

J
 + βa ai eijb + εijb    (1) 

The outcome variable, gijb, is the log of firm growth plus one, with this growth calculated for firms in 

industry i, country j and within each of thirty size bins b.   

The first two terms of the equation are the key terms of interest.  The βv
a
 coefficient captures the aver-

age effect of the interaction of industry capital intensity (ai) and measure of financial institutions for each 

country (Ij).  The βs
a
 coefficient captures the size-dependent effect, on size eijb, where firm size is meas-

ured for industry i, country j and within each of thirty size bins b, of the interaction of capital intensity 

and financial development.  The rest of the terms are controls.  The next three terms are: β0 is a constant; 

βj are country fixed effects; and βi are industry fixed effects.  As a key term of interest is a triple interac-

tion term, there are three additional controls.  First, a control for the average effect of firm size, with βe 

coefficient on firm size (eijb).  Second, a country-specific control for effect of firm size: βjb are country 

fixed slope effects, as eijb
J
 are a set of variables, one for each country (indexed by superscript J), defined 

by eijb
J
 ={ eijb

J
 = eijb if j=J ; eijb

J
 =0 otherwise}.  Note that this is an interaction term for firm size and coun-

try-specific factors.  Hence, this includes the average effect across industries of a country's level of finan-

cial development: thus there is no double interaction term of firm size and financial development.  Third, 

a control for the effect of industry capital intensity (ai) by size of firm (eijb).  Lastly, εijb is the error term. 

Relative size of firms.  This regression is to test Hypothesis 1b.  The outcome variables are measures 

of the relative size of firms at different points in the firm size distribution: for example, pij
75/50

 = (P75ij-

P50ij)/P50ij is the relative size of the 75%ile firm (P75ij) versus the 50%ile firm (P50ij) for industry i in 

country j.  The set of regressions covers most of the firm size distribution, with the extreme points 
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avoided as this is where the data is least likely reliable.  In particular, using the same notation, the meas-

ures are: pij
25/5

, pij
50/25

, pij
75/50

, and pij
95/75

.  Each regression specification has the form: 

 pij
75/50

 = βp
a
 ai Ij + β0 + βj + βi  + εij          (2) 

The first term is the interaction term: Ij is the measure of financial institutions for each country with in-

dustry capital intensity (ai), with coefficient βp
a
.  The next three terms are controls: β0 is a constant; βj are 

country fixed effects; and βi are industry fixed effects.  Lastly, εij is the error term. 

In summary, the regressions require for each of the countries and industries measures of: growth of 

firms and relative firm size; financial development; and industry capital intensity and degree of product 

differentiation. 

3.2. Measures of Growth and Relative Size of Firms 

I construct the measures of firm growth and firm size distribution building up from firm-level data in 

the Amadeus database, focused just on manufacturing industries.  I compute measures at the finest level 

of industry disaggregation for which the classification scheme is consistent across countries, as I aim to 

capture within industry effects.  Initially, I have 240 4-digit manufacturing industries (NACE classifica-

tion).
5
  I use employment to compute firm size and growth, as this maximizes coverage of countries and 

firms within countries (see Table 1).
6
  This leaves me with data for thirteen Western European countries, 

as I use the U.K. to compute industry capital intensity and hence do not include the U.K. in the regres-

sions.   

I calculate the firm size and growth metrics building up from data on firms.  I use the 2002 financial ac-

counts of firms that are in 'active' status (this excludes firms that are in any bankruptcy related process or 

that are dormant, as inclusion of these firms varies by country).  In total, around 320,000 firms report em-

ployment across the sample of countries, with, for instance, around 50-60,000 firms in each of Germany 

                                                           
5
 These are within 22 2-digit sectors.  For example: saw milling and planing of wood industry within the wood prod-

ucts excluding furniture sector; and electric motors, generators and transformers industry within the electrical ma-

chinery and apparatus sector. 
6
 For instance, 87% of German firms report employment, whereas only 57% report revenues and just 4% total assets.  

In comparison, over 90% of Italian firms report all of these numbers. 
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and Italy.
7
  The firms are classified into 4-digit industry based on their primary business line classifica-

tion.
8
 

I compute firm size and growth for each industry and country in thirty size bins, as aggregating into 

bins reduces the noise in the data.  In particular, for firms in industry i, country j, and size bin b, eijb is the 

average number of employees and gijb is the log of one plus the average growth rate of employment.
9
  I 

compute the three-year growth of firms from 1999 to 2002: hence, I am only able to use firms present 

both years.  However, as I focus on interaction effects and have country level and slope controls, this 

hopefully alleviates the selection problem.  Lastly, for each 4-digit industry, I calculate the size of firms at 

the relevant %ile of the distribution (e.g., pij
75/50

, for each industry in each country).  For these measures of 

firm size distribution, I exclude an industry in a country if there are less than ten firms in the industry in 

that country.
10

  Also, a concern, particularly for smaller countries, is the effect of industry geographic 

specialization.  For instance, one industry could be specialized in Finland (and very limited in Denmark), 

and another industry the reverse.  Industry and country fixed effects would not control for this, potentially 

resulting in substantial noise in the data given the relatively small data set.  Hence, I screen out outlier 

industries: this excludes less than ten industries for each country, except 13 for Finland, 21 for Denmark, 

and 35 for Ireland.
11

 

 

                                                           
7
 Of these, around 90% are public or private limited liability corporations, for instance, Gmbh or AG in Germany, 

and Srl or SpA in Italy.  The other firms are partnerships, cooperatives and sole proprietors. This 'other' set of firms 

is substantially represented in the data set only in Germany (29% of firms), Austria (46%) and France (23%), and 

with fairly similar overall distribution as the corporations (especially for Germany). 
8
 Only a few firms, typically larger ones, report secondary codes.  I classify these by their primary code. This may 

create some error in, most likely, in the extreme right tail.  Given the firm size distribution metrics I consider, this 

should not affect results greatly.  For instance, I do not compute industry size distribution measures weighted by 

employment, such as average firm size. 
9
 There are thirty bins, ranging from 1 employee to over 10,000, with intermediate bins, for example, of 6 to 10 em-

ployees; and 76 to 100 employees.  Hence, in effect I have (up to) thirty data points to compute the slope coeffi-

cients for each industry and country. 
10

 I choose a low threshold so as to include industries in which one country has few firms as due to high concentra-

tion of larger firms, as this is precisely an important part of the effect to capture. 
11

 I screen out based on total industry size in the country: not based on size distribution characteristics.  Specifically, 

I use the ratio of the country share of labor in the industry (across all countries), relative to the country share in 

manufacturing (across all countries).  I screen out if the ratio is above 10x or below 0.1x: that is, I aim only to re-
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3.3. Financial Institutions 

My focus is on within industry differences.  Larger firms are more likely to have better access to exter-

nal sources of finance, including international capital markets.  Smaller firms are mostly private firms, 

and more likely to receive substantial external finance from local sources.  As the majority of firms in the 

data set is small and private, bank finance is likely to be the main source of institutional finance.  Finan-

cial frictions could arise due to relative power of providers of external finance versus firms and/or due to 

information asymmetry (for instance, as in Hart and Moore (1994), and Stiglitz and Weiss (1981)).  

Measures related to these issues are creditor rights and legal effectiveness and accounting standards (see 

Table 2).  I use the measures constructed by La Porta et. al. (1998): Creditor rights range from zero for 

France to three for Germany, Austria and Denmark (and four for the U.K.), and judicial effectiveness 

from 6.25 for Spain to 10 for Denmark, Norway, Sweden, Finland and Switzerland (and 10 for the U.K.).  

For accounting standards. I use measures based on data from Center for International Financial Analysis 

and Research (CIFAR), as reported in Becker and Greenberg (2004): The range is from 54 for Austria, to 

83 for Sweden (and 78 for the U.K.). 

Note that this relatively small set of countries has substantial variation across measures of financial de-

velopment.  For instance, the broader La Porta et al. (1998) sample has creditor rights ranging from 0 to 4, 

with 36 out of 49 countries in the 0 to 3 range covered by my dataset.  Also, the range of judicial effi-

ciency is 2.5 to 10, with 39 out of 49 countries in the 6.25 to 10 range covered by my dataset.  For ac-

counting standards, the Becker and Greenberg (2004) sample ranges from 24 to 83, with 32 out of 41 

countries in the 54 to 83 range covered by my data set.  In sum, the set of countries I analyze has a sub-

stantial range of financial development, even though this is a relatively small set of Western European 

countries. 

                                                                                                                                                                                           

move outliers.  In addition, this is likely to remove some industries with classification differences across countries, 

as an abnormally large or small number of firms would then appear in the industry. 
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Table 2

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

Include in cross-country regressions

Germany 3 9.00 62 0.98           1.04            

Italy 2 6.75 62 0.57           0.42            

Spain 2 6.25 64 0.77           0.63            

Belgium 2 9.50 61 0.63           0.15            

Denmark 3 10.00 62 0.38           0.45            

Finland 1 10.00 77 0.75           0.34            

Norway 2 10.00 74 0.82           0.53            

Sweden 2 10.00 83 1.21           0.47            

Austria 3 9.50 54 0.93           0.59            

France 0 8.00 69 0.90           0.50            

Greece 1 7.00 55 0.32           0.36            

Ireland 1 8.75 74 0.66           0.52            

Switzerland 1 10.00 68 1.60           0.74            

Exclude from cross-country regressions

Use to compute 

industry 

characteristics U.K. 4 10.00 78 1.11           0.48            

Measures of Financial Development by Country

Creditor 

rights

Legal 

effectiveness

Accounting 

standards

Private 

credit / GDP

Stockmarket 

turnover ratio

Include in 

narrower and 

broader set  of 

countries

Additional 

countries in 

broader set

Use of country 

data

     

These measures capture important institutional underpinnings of bank lending and have substantial 

cross-country variation.  In addition, these measures are potentially relevant to all firms, for instance even 

if accessing international capital markets, though much more likely to matter more for smaller firms more 

dependent on bank credit.  Thus, this is an aspect of financial development that potentially has differential 

effects across firm size (and across industries).  Ideally, I would also want to use measures that capture 

the ease for small firms to access external equity finance from financial intermediaries.  However, this is 

complicated by the fact that the funding could come from a range of sources (e.g., other firms, families, 

private individuals) and be brokered more or less formally by a range of financial intermediaries (e.g., 

banks, accountants, private equity firms). 

3.4. Industry Characteristics 

Ideally, I would have industry characteristics (ai) at the 4-digit level that are unaffected by credit con-

straints and relevant for the set of countries considered.  I calculate industry capital intensity based on 

U.K. data, and thus exclude the U.K. from the regressions to avoid issues of endogeneity.  The U.K. is 
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highly financially developed, in general and as compared to the other countries analyzed, in particular in 

terms of creditor rights and legal effectiveness, but less so for accounting standards.  Hence, the U.K. in-

dustry capital intensity should not be substantially distorted by issues relating to financial development 

(which would be more likely were the measure computed from other countries' data).  Also, crucially, the 

U.K. the data set has the same industry classification scheme as for the other countries, which is important 

given the detailed level of industry classification used.   

Specifically, I compute the industry capital intensity (ai) as the median of tangible fixed assets per em-

ployee across firms in each 4-digit NACE industry over the years 1999 to 2002.
12

  There is substantial 

variation in capital intensity across 4-digit industries even within 2-digit industries, supporting the use of 

a fine industry classification. 

Only about 20% of U.K. firms in Amadeus report employment, skewed away from the smallest firms 

but nonetheless mostly including small and medium sized private firms.  Hence, the median value is 

likely to encompass a medium to large sized company.  However, as I aim to compute the typical long-

run average capital intensity of firms in the industry the lack of data on the smallest firms is not a major 

drawback. 

A potentially more significant issue is that the U.K. has low labor market rigidity, in contrast to several 

of the other countries, as seen in the evidence in OECD (1999).  On the plus side, the U.K. measures of 

industry characteristics are less likely to be distorted by labor market issues.  However, these measures 

may also be less relevant to the countries used in the regression.  To improve the relevance of the measure 

to other countries, and to remove outliers, I compute the metric for capital intensity for France.  I then 

                                                           
12

 I compute the measure over all years to increase the data set and to minimize the effect of any short-term factors.  

Five industries are excluded for missing data or outlier values.  I use tangible fixed assets as the numerator to focus 

on the accumulation of capital stock (as opposed to, say, the flow of inventories).  Also, the other types of assets are 

less likely to be reported as consistently across industries, as this may depend on industry working capital practices 

(e.g., for stocks and inventories), whether or not firms capitalize intangible assets and goodwill ( for intangibles), 

and other particular aspects of the industry (e.g., high levels of other current assets in publishing). 
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screen out the 10% of industries with extremely high or low value of the ratio of the U.K. and French 

measures.  This raises the correlation of the U.K. and French metrics from below 0.5 to over 0.7.
13

 

For the second industry characteristic I consider, the degree of product differentiation, I use an indicator 

variable constructed from Rauch's (1999) classification of products into either: commodities traded on 

exchanges; goods with reference prices available in trade magazines; or other goods.  The classification 

by Rauch is based on checking for global commodity exchanges and reference prices in U.S. trade jour-

nals at a detailed level of industry classification.
14

  Use of the relatively detailed level of industry classifi-

cation limits the risk that differentiated products, where there are no clear reference prices, are not just 

industries with many sub-industries (within each of which there may or may not be reference prices).  In 

any case, to the extent that the measure does not pick up true differentiation this would likely reduce any 

measured effect.  Also, as the U.S. is not included in the regressions, this mitigates concerns that the 

measures are endogenous.  I construct the measure of industry product differentiation as an indicator vari-

able that takes the value of one for industries with commodity markets or reference prices. This eases in-

terpretation of the results, as the predicted signs of the coefficients are the same for increase in capital 

intensity as for increase (from zero to one) of the indicator of low product differentiation.  Unfortunately, 

the two industry measures are fairly correlated (0.53), thus in the regressions the variables are only en-

tered singly. 

4.  Empirical Results 

Overall, I find support for the comparative static predictions on growth rates and relative size of firms.  

For sake of brevity, I report results based on financial development (Ij) measured as the sum of creditor 

rights and legal effectiveness, as both of these characteristics of the institutional environment shape provi-

                                                           
13

 Use of the French data to check the UK industry characteristics to some extent raises that there is an endogenous 

link in subsequent use of the French data in the cross-country regressions.  I mitigate this issue by only using the 

French data to screen out the extreme 10% of industries in which the U.K. data is severely at odds with the French 

data (which may well indicate issues with the U.K. or French sample of firms and not actual cross-country differ-

ences in industry characteristics).  Also, I only use computed values based on U.K. data in the regressions.  Finally, I 

run all the regressions with two samples of countries, with the narrower one not including France. 
14

 Rauch classifies the products according to 4-digit SITC: I manually convert this to 4-digit NACE. 
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sion of credit.  The general pattern of results is little affected by use of accounting standards.  As addi-

tional robustness checks, I compare creditor rights and legal effectiveness separately, as well as measures 

of the level of private credit and stock market development.
15

  The results for the firm growth regression 

equation (1) include a test of cross-industry interaction effects ('level' effects on growth) as well as 

within-industry large versus small firm interaction effects ('slope' effects): Table 3.  

Table 3 Regression for Growth of Firms

Dependent var iable: g, growth

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

-44    

(6)

*** -36    

(5)

*** -57         

(7)

*** -48    

(6)

***

1762    

(796)

** 4652    

(1310)

***

599    

(311)

* 1429    

(493)

***

-101    

(76)

-328    

(119)

***

51    

(27)

** 147    

(44)

***

24      

(11)

** 53     

(17)

***

-3       

(3)

-11     

(4)

***

R² 0.03    0.03   0.04  0.04   

23876 23993 17581 17515

Notes:

Broader Sample: 12 

countries, including 4 

countries with less complete 

Narrower Sample: 8 

countries with more 

complete data

Independent variable financial development 

measured by creditor rights plus legal effectiveness

log (Employment)

(Indicator for less differentiated goods)  *(Financial 

development)

(Tangible fixed assets per employee)                       

*(log (Employment))

(Indicator for less differentiated goods)             *(log 

(Employment))

(Tangible fixed assets per employee) *(Financial 

development)

(Tangible fixed assets per employee) *(Financial 

development) * (log (Employment))

(Indicator for less differentiated goods) *(Financial 

development) * (log (Employment))

Number of observations

All regressions with fixed effects for 4-digit industries and countries, and country dummies interacted with log 

employment to control for country specific slope effects (coefficients not reported).  Robust standard errors in 

parentheses, with significance indicated by: *** (1%), ** (5%), and * (10%). All coefficients and standard  errors 

multiplied by 10,000 for ease of presentation.
 

The results confirm the prediction of a positive level effect and negative slope effect for the interaction 

with capital intensity (and the same sign for indicator of limited product differentiation), with the strong-

est results for the narrower sample.  Thus Hypothesis 1a is not rejected.   

                                                           
15

 In particular, the latter two measures are the ratio of private credit to GDP, and the ratio of stockmarket turnover 

to market capitalization, as reported in Beck et al (1999). 
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The implied magnitude of the interaction coefficients may be assessed by considering two industries 

one standard deviation apart in capital intensity (£25,000 in tangible fixed assets per employee) or a 

switch from zero to one of the indicator of low product differentiation, and a one standard deviation in 

financial development (a 1.9 change in creditor rights plus legal effectiveness score, which is, for in-

stance, two-thirds of the gap between Germany and Italy based on creditor rights plus legal effectiveness).  

This implies a level effect of around 0.7% to 1.0% growth per year, and a slope effect of a ten person firm 

growing around 0.7% to 1.0% faster per year than a 1,000 person firm.  The net effect on a ten-person 

firm is positive, at around 0.3% to 0.6%, whereas for a 1,000 person firm negative, around -0.4% (See 

Table 5).  These interaction effects are sizeable, as in the data the average growth rate of firms with 76-

100 employees is 0.14%, and there is a 3.81% spread in growth rates between firms with 6-10 employees 

(2.47%) and 901-1000 employees (-1.34%). 

Also, the relative size of firms decreases as financial development improves and either capital intensity 

increases or product differentiation decreases, providing support for Hypothesis 1b.  The effects are 

stronger and more significant the larger the size of firm (and also, as for the other results, for the narrow 

sample, Table 4).  The magnitudes of the coefficients, calculated as above,
16

 imply the interaction effect 

decreases the size of the 75%ile firm relative to the 50%ile firm by around 14% to 15% for an improve-

ment in financial development and change in industry characteristics.  The effect is smaller for the 50%ile 

firm relative to the 25%ile firm (a 9% to 11% decrease), and larger for a 95%ile firm relative to the 

75%ile firm (a 20% to 52% decrease).  In aggregate, these changes in relative size imply a reallocation of 

around 3% to 6% of total industry employment across firms in the industry.  In addition, there is the over-

all shift towards larger firms: hence, an improvement in financial development corresponds to fairly sub-

stantial changes in the structure of production. 

                                                           
16

 The range reflects a one standard deviation in capital intensity or an increase from zero to one in the indicator of 

limited product differentiation, and a one standard deviation increase in financial development. 
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Table 4

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

(P95/P75)-1  -46027          

(15279) 

 ***  -51094           

(22259) 

 **  -2299              

(597) 

 ***  -2745              

(873) 

 *** 

(P75/P50)-1  -18177          

(5791) 

 ***  -28257            

(8009) 

 ***  -700                 

(226) 

 ***  -729               

(316) 

 ** 

(P50/P25)-1  -16640          

(5575) 

 ***  -20382            

(7765) 

 ***  -447                

(217) 

 **  -496               

(306) 

(P25/P5)-1  -9360            

(9680) 

 -4539              

(13297) 

 353                  

(378) 

 325                

(522) 

Notes:

Regression for Relative Size of Firms

Dependent 

variable:         

Relative size of 

firms (where P75 

is the size of the 

75%ile firm)

Interaction term is financial development (measured by creditor rights plus legal 

effectiveness) with:

Tangible fixed assets / Employee Indicator for less differentiated goods

Broader sample 

of 13 countries

Narrower sample 

of 8 countries

Broader sample 

of 13 countries

Narrower sample 

of 8 countries

All regressions with fixed effects for 4-digit industries and country-pairs (coefficients not reported) and robust 

standard  errors in  parentheses, with significance indicated by: *** (1%), ** (5%), and * (10%). All 

coefficients and  standard errors multiplied by 10,000 for ease of presentation.
 

4.1. Robustness Checks 

The results are similar when using as measures of financial development either accounting standards, 

ratio of private credit to GDP, or legal effectiveness (Table 5).  Using either creditor rights alone or stock 

market turnover ratio leads to generally insignificant results.  The lack of significance for creditor rights 

could be due to more limited variation across countries for this measure. In contrast, the insignificance of 

stock market turnover is less surprising, as the specific aspect of financial development captured by this 

measure, development of equity capital markets, is less directly relevant to the bulk of firms in the dataset 

as compared to the other measures of financial development. 

The other robustness checks consider three factors that may affect or drive results: market size, industry 

R&D, and labor regulations.  A first concern is that market size may in part drive the results.  The indus-

try fixed effects control for size of industry at a European (and global) level, whereas the country fixed 

effects pick up national market size.  As an additional robustness check, I add as a control the total market 

size by industry and country (using total employment in the industry in that country as a measure of mar-

ket size): this does not affect results (Table 6, column 1). 
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Table 5

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

Interaction term 37      

(1542)

1773        

(551)

*** 350        

(109)

*** 14877         

(3613)

*** -313      

(2870)

(Interaction term) * 

(log (Employment))

-165     

(354)

-384       

(135)

*** -51         

(27)

* -2981     

(865)

*** -323      

(678)

Interaction term -76        

(54)

75           

(19)

*** 15        

(4)

*** 411        

(125)

*** -129      

(105)

(Interaction term) * 

(log (Employment))

11       

(12)

-15        

(4)

*** -3         

(1)

*** -102      

(30)

*** 11            

(24)

38849    

(22555

* -39504    

(8735)

*** -6206    

(1627)

*** -14262    

(53881)

112775    

(51269)

**

-245      

(919)

-877        

(344)

*** -130       

(65)

** -2860     

(2188)

461       

(2018)

Notes: All regressions with fixed effects for 4-digit industries and country-pairs (coefficients not reported) and robust 

standard errors in parentheses, with  significance indicated by: *** (1%), ** (5%), and * (10%). All coefficients and 

standard errors multiplied by 10,000 for ease of presentation.

(i) Regression with Tangible 

fixed assets per employee

(ii) Regression with Indicator for 

less differentiated goods

(i) Regression with Tangible 

fixed assets per employee

(ii) Regression with Indicator for 

less differentiated goods

(b) Relative size of firms: 

(P75/P50)-1

Impact of Alternative Measures of Financial Development

Dependent variable

Narrower Sample of 8 countries with more complete data, with financial 

development measured by:

(a) Growth

Creditor 

rights

Legal 

effectiveness

Accounting 

standards

Private credit / 

GDP

Stockmarket 

turnover ratio

 

A second issue is R&D intensity.  Two potentially offsetting aspects are relevant.  First, the nature of 

R&D investment may render it particularly sensitive to institutional factors affecting availability of exter-

nal finance (e.g., long period between investment expenditures and realized outcome of research process).  

Second, the measure for capital intensity (using tangible fixed assets) does not capture R&D.  Splitting 

the sample into high and low R&D industries leads to similar results for the growth regression (with a 

greater effect in high R&D industries, Table 6 columns 2 and 3).  For the regressions on relative size, the 

results are only significant and of the correct sign for the low R&D sample, whereas the results are insig-

nificant (and of the wrong sign) for the high R&D industries.  Overall, this would point to stronger results 

in the low R&D sample, with some support in the high R&D sample. 
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Table 6

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

Interaction term 1427        

(493)

*** 4624      

(1194)

*** 929      

(537)

* 778          

(358)

** 973      

(1100)

(Interaction term) * 

(log (Employment))

-327       

(119)

*** -925      

(280)

*** -225     

(131)

* -147        

(87)

* -30      

(289)

Interaction term 53           

(17)

*** 81      

(47)

* 53           

(19)

*** 23         

(13)

* 33       

(40)

(Interaction term) * 

(log (Employment))

-11             

(4)

*** -9       

(11)

-11             

(4)

*** 3            

(3)

+0                

(10)

-28219    

(7970)

*** 25789   

(22723)

-42742   

(11896)

*** -13599     

(6356)

** -21378      

(9150)

**

-728     

(315)

** 776     

(903)

-881       

(418)

** -784      

(245)

*** -805       

(363)

**

Notes:

Dependent variable

(a) Growth

Robustness Tests

Financial development measured by creditor rights plus legal effectiveness:

Add control 

for market size

High R&D 

industries

Harder labor 

countries

Low R&D 

industries

Easier labor 

countries

All regressions with fixed effects for 4-digit industries and country-pairs (coefficients not reported) and robust standard errors in 

parentheses, with significance indicated by: *** (1\%), ** (5\%), and * (10\%). All coefficients and standard errors multiplied by 10,000 for 

ease of presentation.

(i) Regression with Tangible 

fixed assets per employee

(ii) Regression with Indicator for 

less differentiated goods

(b) Relative size of firms: 

(P75/P50)-1

(i) Regression with Tangible 

fixed assets per employee

(ii) Regression with Indicator for 

less differentiated goods

 

A third issue relates to labor, as the countries in the regression are from Western European continental 

countries that tend to have relatively strict employment protection laws and/or tough labor relations.  For 

instance, firm growth could be affected if firms are reluctant to grow (hire) due to the difficulty, should 

the need arise, of releasing staff in the future.  I split the sample by removing, in turn, first the four coun-

tries with least restrictions and/or easiest labor relations, and second the four countries with most restric-

tions and/or most difficult labor relations.
17

  The sign and significance of the coefficients does not change 

much, except for loss of significance for the growth regression amongst the easier labor countries (Table 

6, columns 4 and 5).  This indicates that the results are unlikely to be driven by labor market issues (as 

opposed to external financing issues).  To be clear, this check aims to side-step the question of whether or 
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not there is a substantial effect from labor market issues, and the extent of interaction between labor regu-

lations and availability of external finance: both of these issues are substantial and of interest. 

5.  Discussion of Results 

The empirical results suggest the importance of considering the heterogeneity of effects across firms due 

to financial institutions.  The effect on an industry is composed of distinct effects across firms in the in-

dustry, in terms of firm growth and size.  The patterns are consistent with competitive dynamics affecting 

the impact of financial development.  Note however that the results are based on cross-sectional data.  

Hence, this provides evidence consistent with the effects on firm growth and size of the degree of finan-

cial development being moderated by competitive dynamics, though not direct evidence of dynamic ef-

fects. 

The results are consistent with the findings of 'fat tails' in the firm size distribution.  In particular the 

‘fat tails’ data for Italy has been linked to credit constraints (Bottazzi et al. (2008) and Fagiolo and Luzzi 

(2006)), and Italy is country with relatively low financial development in my data set. 

A related paper to this one is by Aghion, Fally and Scarpetta (2005) that is focused on entry: the find-

ings on the effect of financial development on entry patterns by size of firm are consistent with the differ-

ences in growth and size I highlight. Indeed, in both cases broad coverage of firms to include the smallest, 

private is important.  One difference is that I focus on narrowly defined industries across similar coun-

tries, relative to Aghion et al. (2005), so as to aid identification of within industry effects. 

The results extend and complement the findings of others that analyzed similar firm level data.  Kumar 

et al. (1999) focus on what determine the size of large firms.  They also analyze European data but at the 

two-digit level across a broader set of industries than just manufacturing.  They also find legal effective-

ness interacted with capital intensity to have a significant coefficient.  In particular, the average em-

ployee-weighted size of low capital intensity firms differs the most across countries with different legal 

                                                                                                                                                                                           
17

 Specifically, strictness of employment protection law from OECD (1999), and extent of cooperative labor rela-
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effectiveness (and less so the size of capital intensive firms): they take this as evidence for 'critical re-

source' theories of firm size.  This is consistent with the above results to the extent that the relative size of 

firms increases in capital intensive industries, dampening the effect on average firm size. 

Two other studies analyze, as I do, data from the Amadeus data set.  Desai et al. (2004) cover a broader 

set of countries with a more aggregated definition of industries, with a focus on the effects of property 

rights and fairness on firm size distribution and entry rates.  They find significant effects, particularly for 

Eastern European countries, and consider these as consistent with credit constraints.  For Western Euro-

pean countries they in general do not find significant results, hypothesizing that other institutional fea-

tures dominate, such as labor market rigidities.  In contrast, Guiso et al. (2004), analyzing the largest 

firms within the Amadeus data set,
18

 do find financial development has an effect, increasing the growth of 

firms below 400 employees, but with little effect on the growth of firms with over 400 employees: this is 

consistent with my results based on the full range of firm sizes. 

Also, my results complement the empirical findings on the effect of financial development on industries 

(e.g., Bertrand, Schoar and Thesmar (2004), Fisman and Love (2003), and Rajan and Zingales (1998)) by 

providing a perspective on the within industry dynamics that drive the aggregate industry results.  Also, 

Beck et al. (2004) and Beck, Demirgüç-Kunt and Maksimovic (2006) consider the effect of financial de-

velopment on firm size.  Their focus is on the average effect across firms of a certain size: in contrast, my 

contribution is to consider within industry effects.   

More generally, the results indicate that the net impact on an industry of financial development is a 

composite of quite distinct, even offsetting, effects across firms.  Thus country does matter (Thomas and 

Waring (1999), Makino et al. (2004), Khanna and Rivkin (2001a)) but the results suggest a fruitful line of 

enquiry is to consider the heterogeneous impact of institutional factors across firms, in this case financial 

institutions, and how this is affected by competitive dynamics.  The silver lining to the complication of 

                                                                                                                                                                                           

tions and productive labor practices from Mueller and Philippon (2005). 
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considering the differential effect of the development of financial institutions across firms is that this may 

provide additional scope to distinguish the impact of financial institutions from that of other factors, such 

as labor market institutions or international trade. 

Also, the empirical results indicate a fair degree of reallocation of production across firms due to finan-

cial development, as the relative size of firms changes.  This raises the interesting issue of the net effect 

on industry productivity, separately to an effect on industry growth.  However, the current evidence does 

not provide a perspective on the impact on industry productivity.  Also, financial institutions could affect 

productivity through a variety of channels, for instance influencing firm exit and restructuring as well as 

firm entry and growth. 

6.  Conclusion 

I provide empirical evidence that is consistent with development of financial institutions having a differ-

ential effect on firm size and growth across firms within an industry.  I consider within industry differ-

ences across firms in firm growth and size, comparing across narrowly defined industries and Western 

European countries.  I find that better financial development increases the growth of small firms and de-

creases the growth of large firms, and compresses the relative size of firms across the firm size distribu-

tion.  These effects are stronger in industries with high capital intensity and/or less product differentiation, 

as these industry characteristics result in greater external financial dependence.  These empirical results 

suggest the importance of considering competitive dynamics to determine the impact of the development 

of financial institutions on firms and consequently industries.  The results highlight that particular institu-

tional features, in this case, financial institutions, are likely to affect the distribution of performance 

across firms within an industry, thus contributing to addressing a key question in strategy research.   
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 Their sample is 40,000 firms from the Amadeus top 200,000 firms across Europe, with sales based growth.  My 
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