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INTRODUCTION 

Corporate governance has received much attention in recent years, partly due to the various corporate 

scandals and partly because of the recent financial crisis. International investors consider corporate 

governance as an important factor in their investment decisions. Specifically, for firms having high 

corporate governance standards investors are willing to pay premiums averaged to 12-14% in Western 

Europe and North America; 20-25% in Latin America and Asia; and over 30% in Eastern Europe and 

Africa (McKinsey & Company, 2002). International economic organizations also acknowledge that 

effective corporate governance may help to decrease the cost of capital and to increase organizational 

efficiency, thereby improving economic growth (OECD, 2004). According to Clarke and Chanlat 

(2009), development of effective corporate governance remains the central question in Europe with 

continuous efforts to address the dilemma of the proportionality between control and capital. 

Corporate governance represents “the set of mechanisms – both institutional and market-based – that 

induce the self-interested controllers of a company (those that make decisions regarding how the 

company will be operated) to make decisions that maximize the value of the company to its owners 

(the suppliers of capital)” (p.2) (Denis & McConnell, 2006). Specifically, corporate governance 

includes external (the market for corporate control, institutional and legal environments) and internal 

(the ownership structure and board of directors) mechanisms. Corporate governance depends on 

economic structures and corporate rules that it had at earlier times (Bebchuk & Roe, 1999); political 

processes (Coiffi, 2009); legal rules covering protection of shareholders and creditors, the origin of 

these rules, and the quality of their enforcement (La Porta et al., 1998). Coordinated and market-

oriented are the most common models of corporate governance worldwide. The former is associated 

with long-term debt financing, ownership by large shareholders, weak markets for corporate control 

and inflexible labour markets, while the latter is characterized by equity financing, diffused ownership, 

strong markets for corporate control and flexible labour markets (Aguilera and Jackson, 2003). 

Vast amount of research on corporate governance has established several empirical regularities. First, 

effective external corporate governance mechanisms promote access to finance and thereby drive 

economic development (Claessens, 2006; La Porta et al., 2002; Johnson et al., 2000). In particular, 

institutional and legal environments appear to be supportive for development of capital markets, 

decreasing cost of capital, and better allocation of financial resources by lowing information 

asymmetries and mitigating the manager’s expropriation power (Morck et al., 2000; Wurgler et al., 
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2000). Second, internal corporate governance mechanisms significantly affect firm performance and 

value (Anderson et al., 2012; Amman et al., 2011; Maury, 2006). Specifically, the family ownership 

positively influences firm valuation and performance because family-controlled firms have longer 

investment horizons, lower agency costs of “type I” and high employer productivity (Kappes and 

Schmid, 2013; Chen et al., 2014; Jensen & Meckling, 1976). Moreover, family firms outperform others 

when the founder is present on the board, but not when heirs succeed the founder (Barontini and 

Caprio, 2006; Villalonga and Amit, 2006). 

Although the general importance of corporate governance has been established in the literature, 

knowledge is still weak concerning its effects on R&D and firm growth (Pindado and Requejo, 2014; 

Belloc, 2012; Claessens, 2006). The present PhD thesis aims to fill this gap, examining the effect of 

corporate governance on R&D investment and firm growth using a sample of 832 large publicly-traded 

companies from 12 industrial sectors (petroleum, consumer durables, basic industry, construction, 

capital goods, transportation, unregulated utilities, services, leisure, food and tobacco, textiles and 

trade) and 11 Continental European counties (Belgium, Denmark, Finland, France, Germany, Italy, the 

Netherlands, Norway, Spain, Sweden and Switzerland) for the period 2002 - 2011. This thesis includes 

three research papers presented at various international conferences and submitted to peer-reviewed 

academic journals.  

The first research paper (Chapter 1) examines and systematizes the major empirical contributions, 

mainly from economics and management, investigating the relation between corporate governance and 

R&D investment. I provide an overview of the connections that exist among different corporate 

governance mechanisms and R&D investment. Moreover, I discuss the major methodological problems 

(the sample selection bias and endogeneity problem) in this research domain and suggest possible 

econometric remedies in order to alleviate these problems. 

The second research paper (Chapter 2) focuses on the effects of Tobin’s q and ownership structure on 

R&D investment using a sample of 832 large Continental European publicly-traded firms over the 

period from 2002  till 2011. The earlier version of this chapter (co-authored with Prof. Roberto 

Barontini) has been presented at the 6th International Accounting & Finance Doctoral Symposium 

2013, Bologna (Italy) and the 23rd European Doctoral Summer School on Technology Management 

2013, Potsdam (Germany). 
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The third research paper (Chapter 3) investigates the influence of firm and institutional characteristics 

on firm growth in Continental Europe, by using a sample of large publicly traded firms for the period 

from 2002 till 2011. Specifically, I study the impact of internal and external financing on firm growth 

and the influence of ownership type and country legal environment on growth. The earlier version of 

this chapter (co-authored with Prof. Roberto Barontini) has been presented at the R&D Management 

Conference 2015, Pisa (Italy) and at the ADEIMF Conference 2015, Piacenza (Italy). 
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CHAPTER 1 
 

Research on the Influence of Corporate Governance on R&D Investment 

 

Ivan Miroshnychenko 

 

Institute of Management, Sant’Anna School of Advanced Studies 

Piazza Martiri della Libertà, 24 - 56127 Pisa, Italy, 

Ph. +39 3891034773, E-mail: i.miroshnychenko@sssup.it 

 
 
 
Abstract 
 
The literature on economics of innovation demonstrates that economic growth is driven by firm-level 

innovation. In turn, a firm’s ability to innovate is mainly driven by R&D activities while R&D 

investment decisions are taken by managers of a firm which follows a set of corporate governance 

policies and standards. The purpose of this article is to review prior empirical studies on the impact of 

corporate governance on R&D investment and to develop a future research agenda. We start by 

discussing how internal (board of directors and ownership structure) and external (takeover market, 

legal and institutional environments) corporate governance mechanisms can shape R&D investment. 

Next, after the examining various findings obtained by the empirical research on the corporate 

governance-R&D investment relationship, we discuss the major methodological problems (sample 

selection bias and endogeneity problem) in this research domain and suggest possible econometric 

remedies in order to alleviate these problems. Then, we highlight promising avenues for a future 

research. Finally, we conclude by highlighting contributions of our study and suggesting implications 

for management practice and research. This paper stimulates the dearth of comprehensive literature 

reviews on the corporate governance-R&D investment relationship. 

 

 
 
 
 
 
Keywords: Corporate Governance, R&D Investment, Innovation Input, Innovation Performance. 



6 
 

INTRODUCTION 

Understanding sources of competitive advantage represents one of the most hotly debated topics in 

both academic and business sectors. According to the resource-based view, competitive advantage can 

be seen as the mean to achieve a superior position of a firm versus its competitors by developing firm-

specific capabilities that are difficult to imitate by other firms in the industry. Barney (1991) suggests 

that firm-specific capabilities should be valuable, rare, not easy to imitate and non-substitutable in 

order to achieve a sustained competitive advantage. Some of the most prominent examples of firm-

specific capabilities include R&D investment, management skills and expertise, manufacturing 

processes, brand names, patent-protected products, human capital, tacit knowledge and the founder 

entrepreneurial abilities.   

R&D investment helps to generate new knowledge, new ideas and new models leading ultimately to 

economic development and growth (Anagnostopoulou & Levis 2008). Moreover, it can increase firm-

specific capabilities that represent a source of competitive advantage difficult to imitate for competitors 

(Lin & Chen 2005). This superiority could allow a firm to conquer a higher market share and to 

improve its growth. In addition, absorptive capacity may be also created as a by-product of a firm’s 

R&D activities (Leahy & Neary 2007). A recent meta-analytical review of 159 empirical studies 

reveals the positive effect of R&D investments on firm performance (Rubera & Kirca 2012) and its 

growth (García-Manjón & Romero-Merino 2012).  

Furthrermore, R&D investment decisions are taken by managers of a firm which follow a set of 

corporate governance policies and standards at firm-, industry- and country-levels. It has been shown 

that corporate governance facilitates economic growth and explain differences in the level of financial 

development (Levine et al. 2000; Beck et al. 2000). A growing body of literature suggests also that 

corporate governance may shape a firm’s R&D investment behavior. Hillier et al. (2011) show that the 

sensitivity of R&D to cash flow is lessened by effective investor protection, financial system 

development and firm-level governance mechanisms using data from the U.S., EU and Japan. Then, 

some scholars document also that ownership structure, owner’s identity and board characteristics drive 

investments in R&D (Driver & Guedes 2012; Munari et al. 2010; Kor 2006). However, our knowledge 

of how corporate governance mechanisms shape R&D investment decisions of firms is still relatively 

nascent (Sapra et al. 2015). A research strand that links corporate governance to innovation has also not 

benefited from a systematic discussion and analysis of its main contributions in comparison to other 
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research domains of economics of innovation (Belloc 2012). Therefore, the present paper aims to 

address this research gap.  

The goals of this paper are twofold: to review and systemize the growing body of empirical research on 

the corporate governance-R&D investment relationship, and to develop a future research agenda. To 

achieve this objective, we first discuss on how internal (the board of directors and ownership structure) 

and external corporate governance mechanisms (the takeover market and legal/regulatory environment) 

influence R&D investment. Then, to explain the conflicting evidence on the direction and strengthes of 

the effects of specfic internal and/or external corporate governance mechanisms on R&D investment, 

we briefly discuss main methodological challenges (sample selection bias and endogeneity problem) 

and highlight possible econometrical remedies. Due to the availability of extant econometric readings, 

we briefly describe the sources causing sample selection bias and endogeneity problem in the context 

of corporate governance-R&D investment relation, and suggest some of the most common techniques 

of correcting for these problems with an intuition behind these techniques. After that, we identify major 

research avenues to guide future empirical research towards a more comprehensive understanding of 

the corporate governance-R&D investment relationship.  

 

METHODOLOGY 

First and foremost, we need to define corporate governance to identify prior theoretical and empirical 

contributions dealing with corporate governance. The diversity of corporate governance practices 

worldwide nearly defies a universal definition (Aguilera & Jackson 2003). The core idea behind 

corporate governance is that separation of ownership and control may be explained as an effective type 

of economic firm within the “set of contracts” view. It can be dependent on economic structures and 

corporate rules (Bebchuk & Roe 1999); institutional and legal rules, the origin of these rules, and the 

quality of their enforcement (La Porta et al. 1998) and capital, labor and management (Aguilera & 

Jackson 2003). We define corporate governance as the composition of internal (the board of directors 

and ownership structure of the firm) and external mechanisms (the takeover market, institutional and 

legal/regulatory system) for making business decisions.  
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Secondly, we need to define R&D investment to identify prior theoretical and empirical contributions 

dealing with R&D. R&D investment is characterised by several specific features making it different 

from an ordinary investment. First, the wages and salaries of highly skilled employees represent around 

50 per cent of R&D expenditure (Hall & Lerner 2009). Consequently, the tacit knowledge produced by 

these employees can be lost if they leave a firm. Secondly, R&D investment is associated with a high 

degree of uncertainty and irreversibility. Specifically, the degree of uncertainty is extremely high at the 

beginning of a research project. Third, its gains are difficult to appropriate in full if a firm is not able to 

protect them by means of patents, secrecy or unique complementary assets (Driver & Guedes 2012). In 

addition, R&D investment  involves a great likelihood of failure (Baysinger et al. 1991). Thus, in the 

present paper R&D investment is understood as the firm-specific investment in basic and applied 

research, new product design and development that can serve to generate new technological 

knowledge.  

Taking into account both definitions, we identified studies for inclusion in the literature review through 

several approaches. First, we searched the EBSCO database for studies that investigate issues related to 

corporate governance-R&D investment relationship using search terms “corporate governance and 

R&D intensity”, “corporate governance and R&D” and “corporate governance and innovation”. Then, 

we supplemented the electronic search with an issue-by-issue search of the research papers’ abstracts 

published in the same journals for studies published before 2000. Finally, we examined the reference 

sections of all main empirical reviews of research published on related topics to identify any study that 

we might have overlooked. Furthermore, we limited the review of the literature to influential articles 

published in established peer-reviewed journals because academic journals likely to have a major 

impact on the field. Moreover, academic journals represent a source of validated scientific knowledge 

of the phenomenon that establishes new research directions (Podsakoff et al. 2009). We also considered 

some studies that did not fulfill the selection criteria, but are influential works that meet our research 

purpose and are relevant to our discussion.  

In brief, the selection process has been carefully designed to assure that we include in the survey all 

economics and management publications that are relevant to understanding the impact of corporate 

governance on R&D investment 

Table 1 presents a summary of studies on the effect of corporate governance on R&D investment that 

results from the selection process, as previously explained. The breakdown by categories shows that the 
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largest number of studies has examined the effect of ownership concentration on R&D investment. 

This result is not surprising due to the fact that ownership concentration is one of the most studied 

corporate governance mechanisms in the international corporate governance literature (Denis & 

McConnell 2003). On the other hand, the institutional and legal environments-R&D investment 

relationship research track has the lowest number of studies.  

 

TABLE 1 - Summary table 

Panel A1: The effect of board of directors on R&D investment  

Baysinger et al. (1991) 

Osma (2008) 

Tong and Zhang (2013) 

Xie and O’Neil (2013) 

Beyer et al. (2012) 

Kor (2006) 

Cheng (2004)  

Xue (2007) 

Deutsch (2007) 

Matzler et al. (2014)  

Panel B2: The effect of ownership structure on R&D investment 

Baysinger et al. (1991)  

Lee and O’Neill (2003) 

Francis and Smith (1995) 

Driver and Guedes (2012)  

Di Vito et al. (2010) 

Chen and Hsu (2009) 

Munoz-Bullon and Sanchez-

Bueno (2011) 

Munari et al. (2010)  

Schmid et al. (2014) 

Matzler et al. (2014)   

Block (2012) 

Chrisman and Patel (2012)    

Panel C3: The effect of takeover market on R&D investment

Zahra and Fescina (1991) 

Hall (1988) 

Szücs (2014) 

Sapra et al. (2015) 

Ornaghi (2009) 

Blonigen and Taylor (2000) 

Stiebale and Reize (2011) 

 

Bertrand (2009) 

Bertrand and Zuniga (2006) 

Stiebale (2013) 

 

Panel D4: The effect of institutional and legal environments on R&D investment 

Driver and Guedes (2012)  

Casper and Matraves (2003) 

O’Connor and Rafferty (2012) 

Munari et al. (2010)  

Hillier et al. (2011)

 

1,2,3,4 Note that some scholars analyze the effects of several corporate governance mechanisms on R&D 
investment within a single study (i.e. Munari et al., 2010), so these studies appear in several panels.  
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INTERNAL CORPORATE GOVERNANCE AND R&D INVESTMENT 

Board of directors  

In theory, board of directors represents shareholders’ interests via hiring, firing, assigning remuneration 

and monitoring management of a firm (Core et al. 1999). They are most often unitary (i.e. the United 

States and Europe) with few exceptions where a two-tire board is mandatory by law (Austria and 

Germany) or optional (France and Finland).  However, the value of the board as an effective corporate 

governance mechanism is somewhat subjective in praxis. For instance, quiet often management of a 

firm is involved in the selection process of board members and the chief executive officer (CEO)) holds 

the position of a chairperson of the board. Moreover, the board of directors in the U.S. include insiders 

(or agents acting on their behalf) that in some cases represent a majority of the board.  

Vast amount of empirical research on board effectiveness deals with board characteristics and 

executive compensation (Denis & McConnell 2003). The former traces the effects of size and structure 

of the board (Anderson & Reeb 2004), while the latter focuses on the level of of remuneration and the 

extent of pay-for-performance for CEOs (Barontini & Bozzi 2009).  

Several empirical studies explore the influence of the board characteristics on R&D investment. 

Baysinger et al. (1991) examines the extent to which the number of outside derectors that comprise the 

board inlfuence R&D investment. They conclude that a high representation of outsiders on the board 

positively affects corporate R&D spending. Using a large sample of U.K. firms, Osma (2008) finds that 

more independent boards constraint the manipulation of R&D spending. They derive to conclusions 

that independent directors have necessary knowledge to identify and to constrain opportunistics R&D 

expenditure. In this vein, Tong & Zhang (2013) find that U.S.-listed firms with more R&D investments 

have a higher analyst-forecast earnings and lower cost of equity, in particular when boards have larger 

proportions of independent directors and when independent directors have more outside directorships. 

Suprisingly, Xie & O’Neill (2013) find the negative effect of functional diverse boards on R&D 

investment. They argue that highly diverse boards may experience communication problems leading to 

lower board effectiveness. Furthermore, Kor (2006) emphasize that both board composition and top 

management team composition have direct and additive effects on R&D investment across technology-

intensive firms in the U.S. Specifically, a firm decreases the level of R&D investment when board’s 

outside directors ineract with a team of managers who have high levels of firm tenure, shared team-
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specific experience, or functional heterogeneity. In addition, separating CEO’s and chairperson roles is 

associated positively with R&D investment.  

In regard to the role of executive compensation in a firm’s decision to invest in R&D, Cheng (2004) 

examines whether compensation committees effectively mitigate potential opportunistic reductions in 

R&D expenditures across U.S.-listed firms. This scholar finds a positive association between changes 

in R&D spendings and changes in the value of both CEO optional and total executive compensations 

when the CEO approaches retirement or when a firm  experience a small earnings decrease. Xue (2007) 

hypothesizes that managers with more stock-based compensation, especially stock options, are more 

prone to develop new technology internally by means of R&D investment, but managers are likely to 

obtain new technology through acquisition if their remuneration is dependent on accounting-based 

performance measures. She finds empirical support for the above hypotheses using structural 

equational regression model and data from high-tech industries in the U.S.  

Furthermore, Deutsch (2007) analyzes the influence of outside directors’ stock option compensation on 

R&D investment based on a smaple of S&P 1500 firms. He finds the positive effect of including a 

stock options in outside directors’ remuneration on firm’s R&D investment. Moreover, stock-option 

remuneration moderates the relationship between board composition and R&D investment. These 

resuls are consistent with findings of Rajgopal and Shevlin (2002) that executive stock options provide 

managers with incentives to invest in risky projects. 

Overall, the prior empirical research reveals a positive association between the overall board 

effectiveness and R&D investment. Specifically, corporate directors with stock-based compensations 

and more independent boards are associated with higher investments in R&D. It is interested to note 

that the empirical evidence on the effect of board directors on R&D investment is rather limited for 

many countries in the world, except the U.S. and the U.K. 

 

Ownership structure  

Ownership structure can be defined as a powerful corporate governance tool that can be used in order 

to control management of the firm. A dispersed ownership and a concentrated ownership models 

represent the two major competing ownership structures across the globe. The former is characterized 
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by strong capital markets, high disclosure and market transparency standards, while the latter is 

characterized by controlling blockholders (i.e. families, banks, governments and etc.), weak capital 

markets, lower disclosure and market transparency standards (Aguilera & Jackson 2003). Widely-held 

corporations suffer from the high levels of managerial discretion leading to exploitation of interests of 

the suppliers of capital. In other words, shareholders holding relatively small stakes within a firm 

become a subject to the free rider problem. In addition, small investors in order to secure an attractive 

future dividend rate are often driven by the shortsightedness but not by the overall firm’s future 

prospective. In contrast, the free rider problem can be eliminated in the concentrated ownership model. 

In particular, concerted action by the suppliers of finance is much easier when several investors possess 

control rights with a collectively large cash flow stake in comparison to the situation when these rights 

are widely dispersed among various investors (Shleifer and Vishny, 1997). For instance, if corporate 

managers abscond with financiers’ funds, or squander them on pet projects, then the investors can 

exercise the right to appeal to the courts to pursue legal actions.  

There is a large amount of single- and multi-country studies on the relation between ownership 

concentration and R&D investment in the literature. Lee and O’Neill (2003) study the relationship 

between the ownership structures and R&D investments in agency environment (the U.S.) and 

stewardship environment (Japan). They find a positive relation only in the U.S. context highlighting the 

importance of cultural and institutional processes in each country. In a study of 900 U.S.-listed firms, 

Francis and Smith (1995) find that widely-held firms are less innovative then firms with either a 

significant equity block holder as an outside investor or a high concentration of ownership because the 

concentrated ownership and shareholder monitoring help to alleviate the high agency and transaction 

costs related to innovation. The ownership by executive management and institutional investors appear 

to be supportive for R&D in the UK (Driver & Guedes 2012; Baysinger et al. 1991). Note that increase 

in managerial ownership at low levels leads to higher R&D investment, however after a certain 

threshold of managerial ownership tend to overinvest in R&D (Beyer et al. 2012).  

Furthermore, Di Vito et al. (2010) show that the relationship between ownership structures and R&D 

investments can be influenced by the wedge between voting and cash-flow rights. Specifically, they 

show the level of separation between the voting and cash-flow rights held by dominant shareholders of 

“Controlling Minority Structure” firms have a positive effect on R&D intensity, but negative on R&D 

outcomes in Canada. This indicates that control-enhancing mechanisms (dual-class shares, pyramid, 
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etc.) that are often used by firms as controlling blockholders to maintain the control over a firm, can 

shape the level of R&D investments. In particular, a family business is a well-known example of 

ownership type that quiet often uses control-enhancing mechanisms. In this context, family control 

appears to be negatively associated with R&D investments in Canada (Munoz-Bullon and Sanchez-

Bueno, 2011); in the U.S. (Chrisman and Patel, 2012), in Western Europe (Munari et al., 2010), in 

Germany (Matzler et al. 2014) and in Taiwan (Chen and Hsu, 2009). However, founder-led and 

founder-managed firms not only invest more in R&D in contrast to other firms but also have a better 

R&D productivity (Block 2012; Schmid et al. 2014). Thus, impact of family control on R&D 

investment varies according to different degrees of family participation in ownership and management 

of a firm. 

In brief, the empirical evidence reviewed in this section confirms that ownership concentration 

influences R&D investment. Moreover, this effect can be mediated by control-enhancing mechanisms 

that controlling bllockholder can adopt in order to maintain his/her control over a firm. However, the 

expected strength and direction of the ownership concentration-R&D investment relationship is largely 

disputed among scholars. As of now, there is no clear-cut answer to whether widely-held firms invests 

more in R&D in relation to firms with a concentrated ownership or vice versa. The differences in R&D 

investment behavior among firms with different ownership structures vary significantly for investors of 

different types, sizes and across regions. 

 

EXTERNAL CORPORATE GOVERNANCE AND R&D INVESTMENT 

Market for corporate control 

Market for corporate control is an important corporate governance mechanism when other forms of 

control fail. Takeovers are more likely to work when a firm choses a partner that fits well, otherwise it 

may experience organizational problems (Socorro 2009). However, takeovers can destroy shareholder 

value when managers inerested in the maximising the size of their business empires overpay for 

acquisitions instead of returning cash to shareholders (Denis & McConnell 2003). The takeover market 

has cyclical structure and failure ratio of mergers and acquisitions (M&As) around 70% (Golbe & 

White 1993). 
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 A survey of empirical literature on the effects of mergers, acquisitions, and allianes on innovation find 

a neutral effect of M&As on R&D investment (de Man & Duysters 2005). Hall (1988) finds that firms 

involved in takeovers do not demonstrate any difference in their R&D investment behavior during pre-

and post-merger phases in comparison with firms that did not engage in takeovers in the U.S. In 

addition, larger gains were generated where both firms had high levels of R&D investment. 

Furthermore, several researchers document an increase in R&D investment after a corporate takeover. 

Using a sample of French manufacturing firms, Bertrand (2009) finds that targets increase both internal 

and external R&D investments after mergers. Stiebale (2013) focuses also on acquirers in his research 

and documents a significant increase of R&D investments after mergers. Furthremore, a study of 

OECD countries by Bertrand and Zuniga (2006) report that the M&As wave over period of 1990 till 

1999 contributed to expansion of domestic R&D investments, especially in high-technology industries. 

Moreover, cross-border takeovers stimulated R&D investments across OECD nations in comaprison to 

domestic ones. This can be exaplained by the increasing role of globalization, deregulation, 

privatization, development of financial markets and advancement of technological innovation.  

However, some scholars argue that corporate takeovers hamper a firm’s ability to invest in R&D. A 

recent cross-country study by Szücs (2014) find that target firms decreases their R&D investment after 

merger, while the level of R&D investment of acquirers drops because of a sharp increase in sales. 

Similarly, there are several studies that report a decrease in R&D investment after mergers in 

pharmaceutical industry (Ornaghi 2009), in electronic and electric equipment industries (Blonigen & 

Taylor 2000), in small- and medium-sized German firms (Stiebale & Reize 2011).  Zahra and Fescina 

(1991) suggest that even though leveraged buyouts may decrease R&D investment and R&D output, 

some leveraged buyouts may have a positive impact on R&D investment if they are managed 

effectively.  

Recently, Sapra et al. (2015) develop a parsimonious model that predicts a U-shaped relation between 

external takeover pressure and innovation measures using ex ante (R&D investments) and ex post 

(patents and citations). By integrating contracting and market for a corporate control, they show that 

innovative activity is fostered by antitakeovers laws that are either abscent or are strong enough to 

significantly preclude takeover. Their results pinpoint that the relationship between the takeover market 

and R&D investment occur in a nonlinear way. Given that systematic divergence from linearity may 

lead to bias in estimation (Wooldridge, 2010), the contradictory afore-mentioned results concerning the 
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influence of takeover market on R&D investment can be partially explained by the fact that there is a 

nonmonotonic relationship between these variables. 

In short, the empirical evidence discussed in this section suggests that the corporate takeovers can have 

either linear, or non-linear effects on R&D investment. From one hand, corporate takeovers can help to 

increase R&D investment, to develop complementary knowledge assets and to improve R&D 

productivity, while from the other, a high failure rate of corporate takeovers, difficulties in post-merger 

integration and in knowledge exchange between firms can hamper R&D investment (de Man & 

Duysters 2005). Interestingly, the empirical literature in this domain is mainly dominated by the studies 

that assume an underlying linear relationship between takeover market and R&D investment. This can 

be understood by the fact that nonlinear models may have a computational difficulties in parameters 

estimation (i.e. non-convergences or sensitivity to choice of starting values) or may simply be 

unavailable because the true relationships are highly complicated or are not understood well, or a 

simple linear estimation may sometimes fit the observed data equally well as a nonlinear estimation 

(Scott et al., 2013). 

 

  Institutional and legal environments 

International corporate governance literature emphasizes that investor protection influences the 

development of financial institutions and markets, governance structure of a firm and its effectiveness 

(La Porta et al. 2000). Specifically, La Porta et al. (1997) show that countries with poorer investor 

protection measured by both the character of legal rules and the quality of law enforcement, have 

smaller and narrower financial markets. In particular, French civil-law countries have both the weakest 

investor protection and the least developed financial markets in comparison with common-law 

countries. Moreover, La Porta et al. (2002) find evidence of higher valuation of firms in countries with 

better investor protection of minority shareholders and in firms with higher cash-flow ownership by the 

controlling shareholder. Thus, a legal environment can indirectly affect firm’s R&D investment 

decisions through its effects on firm’s investment policies and ability to finance them. Likewise, 

“varieties of capitalism” literature claims that cross-national variation in firms’ innovation performance 

can be explained by the differences in national institutional frameworks. Soskice (1997); Hall and 

Soskice (2001) argue that less regulated economies like the U.S. and U.K. favor more radical high-
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technology innovation, while German institutional framework is more supportive to incremental 

innovation. In other words, different national institutional structures establish a comparative 

institutional advantage in innovation patterns across advanced economies. 

Thus, both institutional and legal environment can shape R&D investment policies of a firm in several 

ways. Specifically, cross-country differences related to the investor protection and national institutional 

frameworks can explain variability of financing sources across market-based corporate governance 

systems (based on common law) and control-based corporate governance systems (based on civil law) 

(La Porta et al. 2000; Soskice 1997). In fact, financial institutions appears to mitigate information 

asymmetries between firms and capital markets (Pawlina & Renneboog 2005), while financial markets 

support the efficient capital allocation (Wurgler 2000). In turn, cross-country differences related to the 

availability of external financing can shape R&D investment behavior of a firm. For instance, a firm’s 

ability to obtain external funds to finance R&D can be limited in countries with poor investor 

protection associated with less developed capital markets in comparison with a better opportunity to 

obtain external financing in countries with high level of investor protection. Consequently, in this 

context cash flow becomes one of the major funding sources to undertake R&D investment in countries 

with low levels of investor protection.  

The impact of institutional and legal environments on R&D investment received some attention in the 

literature. Using a sample of listed firms from European Union, the United States and Japan, Hillier et 

al. (2011) find that market-based system facilitates R&D investments since common law decreases the 

cost of external financing in comparison to civil law. Several scholars document also that national 

corporate governance structure allows U.K. pharmaceutical firms to have an advantage in generating 

innovative drugs in comparison to German firms from the pharmaceutical industry (Casper & Matraves 

2003). However, O’Connor & Rafferty (2012) find a small effect of corporate governance on the level 

of R&D expenditures using Tobin’s q model of investments. These scholars argue that corporate 

governance influence only the types and quality of R&D activities, but not the level of R&D 

investments.  

Furthermore, using the panel data methodology, several scholars do not find any evidence of a positive 

impact of corporate governance on R&D (Driver & Guedes 2012). Moreover, they report that more 

governance tend to depress R&D investment in the U.K. suggesting that top managers are more willing 

to invest in R&D if  they are less dependent on the assessment by outside directors. Similarly, Munari 
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et al. (2010) find that widely-held firms invest less in R&D in the U.K. in comparison to countries of 

continental Europe. They argue that stronger takeover pressures and more flexible capital transfers of 

“market-based” countries force managers of widely-held firms that are not protected by blockholders to 

decrease R&D investments more than managers of widely-held firms in “control-based” countries. 

The discussion presented thus far hilights the vital role that both institutional and legal environments 

play within a firm’s financing and investment decisions. Studies in this research domain are mainly 

limited to the comparisons between peculiarities of market-based and control-based economies. 

Moreover, the expected direction and strength of the effects of institutional and legal environments on 

R&D investment are highly disputable among scholars.  

 

 

EXPLANATION FOR THE DIFFERENT EFFECTS OF CORPORATE GOVERNANCE ON 

R&D INVESTMENT 

As we can see from Appendix 1, the vast majority of the papers reviewed in this study utilize data 

obtained from commercial databases (around 60% of the works) which are characterized by high data 

quality standards and its relatively good comparability across different providers. Thus, one would 

expect that systematic inquiries about the corporate governance-R&D investment relation using 

commercial databases’ data should provide a good explanation of the studied phenomenon. In this 

context, a large amount of empirical studies reviewed in this paper agrees upon the statement that 

corporate governance influences a firm’s ability to invest in R&D. However, there is no consensus 

among scholars concerning the direction and strengthes of the effects of external and/or internal 

corporate governance mechanisms on R&D investment. In our view, one possible explanation of this 

dilemma is a high heterogeneity of research methodologies adopted by scholars.  

We agree with a general perception that no methodology is perfect in social sciences. Moreover, each 

social science discipline is dominated by its own scientific paradigm and ideology that implicitly 

pushes a researcher to select specific research methods that dominate particular scientific paradigm 

(Myrdal, 1969; Kuhn, 1962). Appendix 2 summarizes the main research methods used and econometric 

problems addressed in a corporate governance-R&D investment research domain. As we can observe 

from Panel A, the most common econometric methods used are instrumental variable regressions 
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(around 21% of the works),  panel data methodlogy (18%), or mixed models (21%) that combine 

several econometric techniques simultaneously. The least common research method used in this 

research domain is structural equation modelling (around 3%). As we can see from Panel B, only a 

small fraction of papers (27%) discusses and attempts to address the sample selection problem. Panel C 

suggests that more than a half of the works consider the endogeneity problem ( around 55%). However, 

thus far, controlling for both sample selection and endogeneity problems is not common in corporate 

governance-R&D investment literature (considered in 24, 24% of the papers). This an interesting 

finding because both of the afore-mentioned methodlogical problems can lead to inconsistent and 

biased estimates as we describe below.   

 

Sample selection problem 

Dealing with potential selection bias associated with discretionary R&D disclosure represents a serious 

challenge for scholars. According to Villalonga (2004), studies examining investments in R&D or in 

advertising have a substantial amount of missing data on both of these variables. When data for a 

variable is missing for some cases and available for others occurs sample selection that can cause a 

severe bias in estimates of regression coefficients using ordinary least squares (OLS) estiamtion 

procedure (Models & Source 1991). There are generally five techniques for dealing with incomplete 

R&D data common in the literature: interpolation of missing R&D data, propensity score matching, 

selection models,  setting missing R&D values to zero or eliminating incomplete R&D data.  

Interpolation of R&D data, proposed by Hall (1990), works when there are only one or two missing 

values in an R&D series. It represents a reasonable remedy for studies using “almost” balanced datasets 

from countries with mandatory R&D disclosure practices (i.e. the U.S. and the U.K.). However, the 

European Union’s accounting standards do not require disclosure of R&D costs and hence the afore-

mentioned extrapolation procedure is not feasible in this case. Therefore, some researchers have 

adopted either propensity score matching, or selection models to correct for a sample selection bias 

(Tucker 2010). The former technique mitigates selection bias due to differences that researcher can 

observe (i.e. firm size and growth rate), while the latter technique alleviates selection bias due to 

unobservable differences (i.e. factors determining managerial investing decisions) (Rosenbaum et al. 

1983; Heckman 1979). If a researcher choses to use a propensity score matching, it is advisable to 
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conduct a sensitivity analysis of results to simulated unobservable factors. A detailed sensitivity check 

of selection models with respect to robustness and multicollinearity is also recommended due to high 

levels of their fragility (Lennox et al. 2012).  

Furthermore, if a scholar decides to recode all missing values of R&D costs to zero in the sample, 

she/he assumes that non-reporting R&D firms do not invest in R&D or do not significantly invest in 

R&D. Recently, this technique has been used by several scholars (Schmid et al. 2014; Barontini & 

Miroshnychenko 2015). Some scholars have explicitly omitted firms with missing R&D data (Jensen 

1993), while others have considered in their analysis only firms that report a positive R&D or only 

firms that invest in R&D for several consecutive years (Brown & Petersen 2011; Brown et al. 2009; 

Osma 2008). In this context, we agree with the argument posed by Villalonga (2004) that limiting a 

sample to only firms with complete R&D data creates two additional problems: sample selection bias 

and sample size reduction. Hence, we do not recommend to drop missing R&D data from the sample 

unless the researcher is particularly interested in estimating dynamic panel data models which per se 

require a sample to be balanced (no missing values) (Kiviet et al. 2014). 

 

Endogeneity problem 

Concerning the endogeneity problem, Stone and Rose (2011) emphasize that it is a common thread 

running across all social science disciplines. The endogeneity arise in particular when the effect of 

interest on an outcome cannot be fully controlled by the scholar. In this context, recent research 

emphasizes the existence of endogeneity problem when various corporate governance mechanisms are 

placed in relation with corporate innovation performance (Belloc 2012). According to Wooldridge 

(2010), there are three major sources of the endogeneity problem in the econometric literature: 

ommited varibales, measurement error and reverse causality (simultaneity). We discuss below on how 

each of the afore-mentioned sources of the endogeneity problem can arise in the corporate governance-

R&D investment reseach domain and briefly describe some of the possible econometric remedies. 

Ommited variables are those variables that mut be considered in the study but for different reasons are 

not considered. This problem can be particularly severe in the corporate governance-R&D investment 

research domain because firms as research units are higly heterogenehous across different dimensions. 
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For instance, board effectiveness depends on characteristics of board members that are problematic to 

observe. A range of factors determining corporate investment decisions are unobservable to researchers 

in contrast to managers and investors who has all the information at their disposal (Tucker 2010). 

Scholars may use difference-in-differences or fixed effects estimators to allevite the endogeneity 

problem arising from omitted variable bias (Wooldridge 2010). The former technique helps to recover 

the treatment effects arising from rapid economic, political, institutional changes in the environment 

while the latter examines within-unit variation controlling for all time-invariant  ommitted vaiables 

(Roberts & Whited 2012).  

Furthremore, many empirical studies in the corporate governance-R&D invesment domain adopt 

proxies for variables that are difficult to observe and to measure. In this context, measurement error 

represents any difference between the true variable of interest and the adopted proxy. Moreover, the 

measurement error becomes a part of regression error if variables are measured poorly (Stone & Rose 

2011). Both regressand and regressor (s) can be measured with error. For example, country-level 

corporate governance environment significantly shapes firm’s R&D investment decisions and ability to 

sustain these decisions, however this environment is not easy to quantify and to measure. Concerning 

R&D investment’s proxy, it can also be a subject to the measurement error because firm can either 

expense or capitalize R&D costs dependening on accountant standards used by a firm and/or on 

managerial preferences.  

The instrumental variable estimation represents an econometric remedy for endogeneity deriving from 

measurement error and other sources of endogeneity (Rose & Stone 2011). Various instrumental 

variable techniques exist, including instrumental variables coming from biological (physical) events in 

a model as well as using of lagged dependent variables and lagged ednogeneous variables (Roberts & 

Whited 2012). A rigorous theoretical justification is necessary in order to justify the use of specific 

instrument (s) because good instruments are scarce. 

Reverse causality occurs when regressand and regressor (s) are simultaneously determined. In other 

words, causality runs in both directions (from regressor (s) to regressand and vice versa). For instance, 

Lodh et al. (2014) argue that a performance-based compensation can drive innovation in the context of 

family firms because family owners can have an insider information about their firm and hence 

expected innovation can also influence the family ownership structure. Likewise, a firm choses its 

board structure to achieve a certain level of innovation performance in a specific time period and thus 
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innovation performance may be affected by board structure, while board structure can be influenced by 

firm’s innovation performance. Besides the instrumental approach, scholars may use the generalized 

methods of moments (GMM) or quasi-experimental techniques (i.e. the sharp and the fuzzy regression 

discontinuity designs) to deal with endogeneity arising from the simultaneity bias (Kiviet et al. 2014; 

Imbens & Lemieux 2008). To sum up, it is necessary to understand a priori the nature of sample 

selection and endogeneity problems, and then relevant econometric remedies can be applied 

accordingly. This can help to avoid drawing the wrong conclusions and to provide a more detailed view 

on the association between corporate governance and R&D investment5.  

 

DISCUSSION AND PROMISSING RESEARCH AVENUES 

Figure 1 can help to clarify the mixed empirical evidence on the influence of corporate governance 

mechanisms on R&D investment. Specifically, we observe that external and internal corporate 

governance mechanisms are interconnected. For instance, institutional and legal environments 

influence R&D investment, while at the same time these environments shape both takeover market and 

firm’s ownership structure of a specific country. Thus, institutional and legal environments influence 

also indirectly R&D investment via market for corporate control and ownership structure of a firm. 

This suggests that external corporate governance mechanisms may influence not only directly R&D 

investment, but also indirectly via internal mechanisms.  In fact,  Doidge et al. (2007) show that a large 

fraction of the variation in firm-level corporate governance ratings that can be explained is attributable 

to country characteristics, including quality of investor protection and level of economic development. 

We believe that a baseline research question would be to investigate the effects of both internal and 

external corporate governance mechanisms on R&D investment in single research settings. For 

example, a study examining the influence of family control on R&D investment should also account for 

country-level corporate governance because firm’s R&D investment is strongly linked to legal and 

institutional environments. 

5 The present paper mentions only some of the possible econometric remedies for addressing the sample 
selection and endogeneity problems targeting audience of corporate governance-R&D investment research 
domain. Therefore, extant econometric readings are recommended to obtain a comprehensive understanding of 
techniques available for dealing with the selection bias and the endogeneity problem (Kiviet et al., 2014; Scott et 
al., 2013; Semykina & Wooldridge, 2010; Wooldridge, 2010; Heckman, 1979). 
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Figure 1 - The impact of corporate governance on R&D investment 

These environments can be part of an unobservable individual heterogeneity because they usually 

remain constant over time but are not visible to the researcher. Thus, we can obtain biased results if we 

neglect this heterogeneity as documented by prior research (Moulton, 1986). In addition, firm 

characteristics (i.e., capital structure and Tobin’s q) can be correlated with legal and institutional 

environments. Thus, if we do not explicitly control for external corporate governance mechanisms in a 

linear regression framework, it becomes a part of an error term which is correlated with regressors 

accounting for firm characteristics. Consequently, the endogeneity problem arises.  

Secondly, another promising research avenue would be to identify moderator variables that affect the 

corporate governance-R&D investment relationship. For example, in a study of the influence of outside 

directors’ stock-option compensation on firm’s R&D, Deutsch (2007) finds that stock-option measures 

moderates the relationship between board composition and R&D investment. This result offers a new 

explanation for the systematic negative relationship between the proportion of outside directors and 

R&D investment found in prior research. In particular, when the compensation with stock options is 

low, the relationship between the amount of outside directors and R&D investment is negative, but 

when stock-compensation is high, enough, this relationship becomes positive. Thus, this finding helps 

to re-evaluate previous findings in board composition-R&D investment research domain. We anticipate 

that the future empirical research can help to clarify existing contradictory results in corporate 
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governance-R&D investment research domain and achieve a more nuanced view of the phenomena 

with a help of moderator variables.  

Thirdly, we emphasize the necessity for an interdisciplinary research in corporate governance-R&D 

investment field. Specifically, the afore-mentioned research questions highlight the need for a complex 

understanding of the role of corporate governance in determining a firm’s propensity to invest in R&D. 

Vast majority of empirical studies in this research domain adopt quantitative research approach (see 

Appendix 2). However, a single research methodology is not sufficient to gain a full understanding of 

the complex corporate governance-R&D investment relationship. Therefore, we encourage 

combination of both quantitative and qualitative research approaches to highly benefit from distinctive 

advantages of these approaches. In particular, a mixed-method research approach can improve the 

quality of corporate governance-R&D investment studies and can lead to creation of new knowledge.  

Furthermore, some disciplines like business history and law have an excellent research record using 

qualitative research methods, while economics and management scholars are quiet successful in 

producing knowledge by means of quantitative research strategies. Hence, scholars from different 

disciplines could obtain research synergies by combining their knowledge of specific methodological 

approaches. Future research could also adopt theories from other disciplines such as psychology and 

sociology which may be particularly suitable for investigating how the motives, social pressures and 

psychological factors influence the corporate governance-R&D investment relation. In brief, it can be 

stated that collaboration among scholars coming from different disciplines with heterogeneous research 

skills is essential in order to shed light on the complexities of the studied phenomena. 

We suggest also that every study either in management, or economics aiming to trace the impact of 

corporate governance on R&D investment should address both the sample selection and the 

endogeneity problems by means of appropriate econometric techniques. Apart from building a solid 

theoretical framework, a scholar needs to be aware of these two fundamental econometrical problems 

that are inherent in corporate governance-R&D investment research. A rigorous scientific approach is 

necessary in order to anwser research questions posed by a thereotical framework. Due to the manifold 

evidence of obtaining biased and inconsistent estimates through ignorance of the sample selection and 

the endogeneity problems (Semykina & Wooldridge 2010), it is highly recommended to account for 

these important issues in corporate governance-R&D investment research track. 
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Fourthly, as we can see from Appendix 3, vast majority of the studies investigates public firms (85% of 

the firms). This might be explained by the fact that data for listed firms is easily obtainable from 

commercial databases while accessing data on private firms is quiet limited. According to Shleifer and 

Vishny (1997), most studies discusses corporate governance tensions arising from the separation of 

ownership and control. However, agency costs may arise also in private firms (i.e. family firms) 

(Shulze et al., 2003). Thus, corporate governance mechanisms do matter the context of private firms 

and may shape firm’s financing and investment decisions. In addition, corporate governance 

mechanisms of private firms vary across business cycles and thus may have different impacts on R&D 

investment (Uhlaner et al., 2007). Building new datasets including both public and private firms can 

help to develop a better understanding of the corporate governance-R&D investment relationship.  

Furthermore, vast majoriy of studies on the corporate governance-R&D investment relationship 

(around 76% of the works) is based on the analysis of a single country. Moreover, there is a lack of 

studies in the literature that may account for other models of corporate governance rather than Anglo-

Saxon or Continental European because more than 80% of the works focus either on the U.S. firms or 

on European companies. In fact, only a small fraction of all the works (12%) conducts international 

studies in this domain. Thus, a typical study in this research domain investigates one single country, in 

particular either the U.S. or a specific country in Europe. We agree that difficulties in obtaining data 

concerning R&D investments and corporate governance structure of a firm have substantially limited 

research in other parts of the world rather than the U.S. or Europe. However, it is of high importance to 

understand how specific corporate governance mechanisms shape R&D investments across developing 

economies that undergo rapid technological, social, legal and economic changes nowadays. For 

instance, China does not have neither developed financial markets nor legal system but its private 

sector contributes enormously to economic growth (Allen et al., 2005). This suggests that Chinese 

firms were able to develop alternative financing patterns and internal corporate governance 

mechanisms in response to poor external corporate governance environment that might shape 

significantly R&D investment behavior. 

In brief, new empirical evidence on the direction and magnitude of the effect of corporate governance 

on R&D investment in developing countries represents another promising research avenue for future 

research. In particular, future research could explore whether corporate governance mechanisms typical 

for Anglo-Saxon or continental European models that have been adopted by firms from developing 
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countries shape their R&D investment decisions. Moreover, building of new databases using data from 

both developed and developing countries can help to clarify the direction and magnitude of the overall 

effect of corporate governance on R&D investment.  

 

CONCLUSIONS 

In the present paper we have examined the major empirical contributions investigating the relation 

between corporate governance and R&D investment. Vast amount of research in this research domain 

shows that internal and external corporate governance mechanisms either directly or indirectly 

influence a firm’s ability to invest in R&D. This paper stimulates the dearth of comprehensive literature 

reviews in this subject area and makes several contributions to the corporate governance and economics 

of innovation literature by examining prior empirical evidence in search of promising research avenues. 

First, we advance previous surveys of the corporate governance literature (Claessens & Fan 2003; 

Denis & McConnell 2003; Shleifer & Vishny 1997) whose objective is to trace the evolution of the 

corporate governance as a field and picture different approaches to corporate governance across the 

world. In particular, we discuss the role of various corporate governance mechanisms in relation to the 

ability of a firm to invest in R&D. We contribute also to the literature on economics of innovation 

whose objective is to identify the determinants of corporate innovation performance (Belloc 2012). 

Specifically, we conduct an analysis of how firm’s choice of different corporate governance 

mechanisms affect R&D investment. In doing so, we address a recent research call on how the 

innovation choices of firms are influenced by corporate governance mechanisms (Sapra et al. 2015). 

Second, the present paper promotes and advances the interdisciplinary research approach. Most 

management problems are generally associated with a multilevel phenomenon, however most of 

management studies conduct a single level analysis (Hitt et al. 2007). In both the micro and macro 

realms, the management research is also not sufficiently linked to the related disciplines like 

economics, sociology, psychology (Agarwal & Hoetker 2007). Given that a multilevel phenomenon 

can be easily perceived through the lens of interdisciplinary research (Siedlok & Hibbert 2014), we 

emphasize that management as a discipline can highly benefit from integrating both empirical and 

theoretical insights from the related disciplines. Therefore, this paper develops a holistic view of the 
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corporate governance-R&D investment relationship by synthesizing empirical results in this domain 

from two related disciplines, economics and management.  

Third, we provide an overview of the connections that exist among different corporate governance 

mechanisms and R&D investment. Although Belloc (2012) reviews some studies on the corporate 

governance-R&D investment relationship in his survey on corporate governance and firm’s innovation 

performance, his study analyzes innovation as “the first attempt to bring an invention (i.e. the first 

occurrence of an idea for a new product or process) to market” (p.837). On the contrary, present study 

analyzes the effect of corporate governance on innovation input, R&D investment. In fact, a firm’s 

ability to innovate is mainly driven by R&D activities (Dosi 1988). 

Fourth, the present paper focuses mainly on empirical studies. Apart from discussing prior empirical 

evidence on how corporate governance influences R&D investment, we emphasize major 

methodological problems (sample selection and endogeneity problems) that dominate this research 

domain. We also suggest some possible econometrical remedies to the sample selection and the 

endogeneity problems in order to avoid drawing false conclusions concerning the corporate 

governance-R&D investment relationship. 

Finally, the review of prior empirical studies allows us to identify promising avenues for future 

research. We highlight the need to examine the effect of interplay between various corporate 

governance mechanisms and R&D investment. We propose the necessity to identify possible variable 

mediators of the corporate governance-R&D investment relation. Then, we also stress importance of 

interdisciplinary studies and significance of addressing the sample selection and endogeneity problems 

in this research domain. We still need to gain additional empirical insights about the corporate 

governance effects on R&D investment across developed countries and among private firms.  
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APPENDICES 

 

APPENDIX 1 - Distribution of publications by data source used 

 

Type of classification 
 

Number of publications 
 

Share of total (%) 
  

Panel A: Primary data: of which 
 
Survey 2 6.06% 
Survey and hand-collected reports 0 0.00% 
Survey and databases 3 9.09% 
Survey, databases and  hand-collected reports 0 0.00% 
Panel B: Secondary data: of which 
    
Databases 20 60.61% 
Hand-collected reports 0 0.00% 
Case studies 2 6.06% 
Databases and hand-collected reports 6 18.18% 
Total 33 100% 
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APPENDIX 2 - Distribution of publications by research methods used and methodological 

problems addressed 

 

Type of classification 
 

Number of publications 
 

Share of total (%) 
  

Panel A: Classification of publications by type of econometric method employed 
 
OLS model 5 15% 
Tobit model  3 9% 
Logit model 2 6% 
Structural equational modelling 1 3% 
Case method 2 6% 
Mixed models 7 21% 
Instrumental variables: of which     
2 stage least squares 2 6.06% 
Heckman 5 15.15% 
Panel data methodology: of which     
Fixed effects 3 9.09% 
Random effects 1 3.03% 
GMM 2 6.06% 
Total 33 100% 
Panel B: Classification of publications that discuss sample selection problem 

  
No 24 73% 
Yes 9 27% 
Total 33 100% 
Panel C: Classification of publications that discuss endongeneity problem 

   
No 15 45.45% 
Yes 18 54.55% 
Total 33 100.00% 
Panel D: Classification of publications that discuss both problems 

   
No 25 75.76% 
Yes 8 24.24% 
Total 33 100.00% 
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APPENDIX 3 - Distribution of publications by units of analysis, industries analyzed and 

countries investigated 

 

Type of classification 
 

Number of publications 
 

Share of total (%) 
  

Classification of publications by units of analysis 
��
Public 28 85% 
Private 1 3% 
Both 4 12% 
Total 33 100% 
Classification of publications by industry analyzed 
� �
Single industry studies 12 36% 
Cross-industry studies 21 64% 
Total 33 100% 
Classification of publications by technological intensity of industry analyzed 

  
High-technology industries 9 27% 
Other industrial sectors 24 73% 
Total 33 100% 
Classification of publications by number of countries analyzed 
��
Single country studies 25 76% 
Cross-country studies 8 24% 
Total 33 100% 
Classification of publications by geographical location investigated 
��
North America 17 52% 
North America  & Asia 1 3% 
North America & Europe 0 0% 
Asia 1 3% 
Europe 10 30% 
Oceania, Asia & Europe 0 0% 
International 4 12% 
Total 33 100% 
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Abstract 

This paper investigates the effects of Tobin’s q and ownership structure on R&D investments using 

panel firm-level data of listed large Continental European corporations. The evidence we obtain 

suggests that Tobin’s q influences positively R&D investment highlighting that high market valuation 

encourages large firms to pursue more R&D investments. Our study also confirms that ownership 

structure shapes the organizational propensity to invest in R&D. In particular, family-controlled and 

state-controlled corporations exhibit lower R&D investments in contrast to widely-held corporations. In 

addition, presence of financial investors as major blockholder hampers organizational propensity to 

invest in R&D. 
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INTRODUCTION 

21st century is the most innovative than ever before due to the evidence that total expenditures of 

government, universities and firms on R&D equals to some $1.4 trillion a year (The Economist, 2013). 

Companies by investing in R&D can develop goods and services increasing competitive advantage. 

Therefore, examination of R&D trajectories across publicly-traded companies is of critical importance 

for development of relevant public policies. 

Although a large body of literature have shown that investments in R&D do affect market value of a 

firm (Hall & Oriani, 2006; Hall, 2000), previous studies have paid a very little attention to the effect of 

Tobin’s q on investments in R&D. Since Tobin’s q is a significant determinant of investment at the 

firm-level (Abel & Eberly, 2011; Lorenzoni & Walentin, 2007;  Blundell et al., 1992), examination of 

the role of Tobin’s q in R&D investments can help to obtain a better understanding of company long-

term investment decisions and to provide necessary empirical evidence on this matter. 

The second gap in the literature that we identified is that understanding of how family control affects 

organizational propensity to invest in R&D emerges as a prominent research line in the family business 

research (Chen & Hsu, 2009; Cassia et al., 2012). Therefore, recently several calls have been made for 

further research on family firms’ R&D investment strategies (Benavides-Velasco et al., 2011; Debicki 

et al., 2009). Given that family control might have both positive and negative impacts on R&D 

investment strategies, empirical evidence is of a critical importance for both academics and policy-

makers for regulation processes. 

The last gap in the literature is that there is a scarce knowledge about the relation between state 

ownership and R&D investment. According to La Porta et al. (1999), state ownership is among the 

most common ownership types outside of the U.S., however, vast amount of studies have looked 

mainly at the influence of banks, pension or investment funds on R&D investment decisions (Berrone 

et al., 2007; Hoskisson et al., 2002; Yafeh & Yosha, 2003). It seems necessary to understand the role of 

state ownership in R&D investment behavior in the European context which is driven by specific 

political, financial, legal and social processes dominant in this particular part of the world. 

To fill these gaps our paper aims to examine the effects of Tobin’s q and ownership structure on the 

level of R&D investments using a sample of 832 large Continental European publicly-traded firms over 
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the period from 2002  till 2011. The evidence we obtain suggests that Tobin’s q incerases the level of 

R&D investment confirming that Tobin’s q is a significant determinant of firm-level investment. Both 

family- controlled and state-controlled corporations exhibit negative propensity to invest in R&D in 

contrast to widely-held corporations. We also find that presence of financial investors as major 

blockholder hampers organizational propensity to invest in R&D.  

The rest of the paper is organized as follows. In Section 2 we discuss theoretical argumets and 

assumptions behind our hypotheses. Section 3 describes the data and methodology used in the study. 

After that, in Section 4 we discuss our main findings. Then, in section 5 we present sensitivity test 

results. Section 6 concludes by discussing our contributions and future research avenues. 

 

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 

The relationship between Tobin’s q and R&D investment 

The Q theory stems from the relationship between the ratio of shadow value to price (marginal q)1 and 

the ratio of market value to replacement cost value of capital (average q) (Linderberg & Ross, 1981). A 

pioneering study by Tobin (1969) suggests that firms have incentives to invest if the value of their 

capital investment would exceed its cost. Under the assumption of perfect competition and constant 

returns2, vast amount of literature documents that company-level investment is indeed explained by 

Tobin’s q (Cooper and Ejarque, 2003; Gomes, 2001; Blundell et al., 1992). Moreover, changes in 

Tobin’s q significantly affect investment decisions in whole industries. For instance, industrial sectors 

with relatively unique products and unique factors of production have high Tobin’s q (Malkiel et al., 

1979). This suggests that the relationship between market value and replacement cost can be related to 

the firm-level R&D investments which might lead to the development of unique organizational 

processes or products.  

                                                 
 
1 The marginal q is however unobservable per se because the shadow value itself represents expectations of future economic 
performance. 
 
2 Hayashi (1982) shows that marginal q and average q can be equal under the assumptions of perfect competition and 
constant returns. 
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We argue that Tobin’s q shapes firm’s propensity to invest in R&D. In particular, we expect that firms 

with high Tobin’s q have higher level of R&D investments because they have more economic 

incentives to pursue investment. Hence, we formulate our first hypothesis as following: 

Hypothesis 1: Firms with high Tobin’s q will exhibit higher levels of R&D investments. 

 

Ownership structure and R&D investment 

Ownership structure is regarded as one of the most important internal corporate governance 

mechanisms influencing managerial investment decisions (Lee, 2012; Lee and O’� eil, 2003). 

Generally owners allocate scarce resources on the basis of the future cash flow of specific resource and 

monitor the firm’s management. After investing in firm, investors can either exercise their voice via 

campaigning and voting at shareholder meetings or to sell their shares (exit) to indicate their 

dissatisfaction with management of a firm or their actions (Hoskisson et al., 2002). 

The Continental European corporate governance model usually is associated with concentrated 

ownership (Nenova, 2003). In most of the cases the major shareholder is a family, while ownership by 

the state and financial institutions is less common (La Porta et al., 1999). In Europe families control 

around 44 percent of listed firms (Faccio & Lang, 2002). For instance, top 10 listed family firms 

contribute over 30 percent of national GDP in the U.K. (Institute for Family Business, 2011). 

Given the success and prosperity of some distinguished family firms, scholars suggest that family firms 

strive to be long-term oriented investor in order to raise the family’s reputation and name (De Massis et 

al., 2013). According to Le Breton-Miller and Miller (2006), extended investment horizons can help 

family firms to develop unique organizational capabilities extending their competitive advantage. 

Family firms might pursue long-term investments in R&D to obtain a superior competitive advantage 

across generations (Block et al., 2013).  In addition, it may help them to overcome financial and 

economic downturns (Gudmundson et al., 1994). However, recent study by Anderson et al. (2012) find 

that family firms invest more in physical assets rather than in R&D projects. This evidence suggests 

that the long-term orientation of family firms might not be beneficial for investments in R&D as 

expected.  
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Agency theory suggests that incentives to monitor effectively a firm differ substantially when it comes 

to a family business type versus other firms (Chrisman & Patel, 2012). The classical owner-manager 

conflict is lessened in family-controlled firms, however they can have principal-principal problem 

(Jensen & Meckling, 1976; Morck & Yeung, 2003). Moreover, agency costs may be higher in family 

firms due to the problems related to self-control and altruism among family members (Block, 2012; 

Schulze et al., 2001). Overall, family firms might have lower R&D investments due to higher agency 

costs. 

Benavides-Velasco et al. (2011) posit that large number of studies suggest that family firms are risk-

averse. Moreover, owners of family firms are loss averse in regard to their socioemotional wealth (i.e. 

preservation of family business social capital and the family dynasty). As a result of the risky nature 

and unforeseen rate of returns associated with R&D (Debicki et al., 2009), family firm can significantly 

decrease R&D investments if it poses a threat to family’s socioemotional wealth and the family’s 

welfare.  

Several scholars suggest that family firms can develop unique physical capital resources, human capital 

resources, organizational capital resources, process capital resources, knowledge structures and 

knowledge combinability (Habbershon & Williams, 1999; Patel & Fiet, 2011). Firm-specific bundles 

of organizational resources created by the interaction of a firm and family provides a competitive 

advantage that competitors cannot imitate or substitute (Spriggs et al., 2013). Family firms possess 

stronger corporate networks and hence acquire more knowledge from their peer firms (Gudmundson et 

al., 1994). According to Patel and Fiet (2011), family firms’ aggregation of knowledge resources and 

network support them to systematically engage in innovation activities. In particular, Llach and 

Nordqvist (2010) find that family firms’ bundle of human, social and marketing resources positively 

influence their innovation behavior.  In brief, the unique composition of resources along with 

knowledge structures and knowledge combinability can enhance family firms’ R&D investments. 

Vast amount of research on the family control-R&D investment relation however documents that 

family ownership is negatively associated with R&D investments in Canada (Munoz-Bullon and 

Sanchez-Bueno, 2011); in the U.S. (Anderson et al., 2012; Block, 2012; Chrisman and Patel, 2012); in 

Taiwan (Chen and Hsu, 2009); in Germany (Matzler et al., 2015; Schmid et al., 2014); in Western 

Europe (Munari et al., 2010). This implies that potential costs and drawbacks associated with family 

influence hamper company-level R&D investment behavior.  
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Following the majority-view literature on family firms (Matzler et al., 2015; Anderson et al., 2012; 

Munari et al., 2010), we argue that  risk-averse family firms are likely to have rather modest R&D 

investments in order to preserve their sociemotional wealth and not to threaten their welfare (Block, 

2012; Schulze et al., 2001). We expect that family firms are likely to have lower levels of R&D 

investments in contrast to other firms. We thus formulate our second hypothesis: 

Hypothesis 2a: Family ownership influences negatively R&D investments. 

In regard to the state ownership, it has a long history of being accused for corruption issues, political 

scandals, operational and financial inefficiencies associated with the absence of competent firm 

management (Pargendler et al., 2013). Therefore, recent decades have witnessed several waves of 

privatization that have reduced the share of sate ownership but not eliminated it in publicly-traded 

corporations (Bortolotti and Milella, 2006).  

The co-existence of the state as principal and private minority shareholders in publicly-traded firms is 

puzzling because private minority shareholders have rent-seeking behavior while the state also needs to 

pursue political objectives (i.e. serving the public good and increasing the social welfare) (Pargendler et 

al., 2013). This suggests that R&D investment decisions of companies can suffer from politically-

motivated interventions. Furthermore, since the state ownership is typical for countries with weak 

financial and poor credit markets (La Porta et al., 1999), access to long-term external financing to fund 

R&D projects is likely to be limited in these countries. Consequently, firms with a government in the 

role of a majority shareholder could have lower propensity to invest in R&D due to the limited to 

access to external financial resources.  

The empirical literature in this domain lacks consensus concerning the effect of state ownership on 

R&D investment. Several studies did not find any association between state ownership and R&D 

investments (Choi et al., 2012; Munari et al., 2010); while others suggest that state ownership can 

generate improvements in R&D performance of a firm. In particular, Munari (2002) finds that state 

ownership increases level of R&D investments in Italy and in France. This can be explained by the 

theorization that investment horizons of the state as a principal might increase R&D investments 

because possible low or negative financial gains associated with R&D can be compensated by 

subsidizing services or products to the public. 
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To provide more empirical evidence on this matter, we expect that R&D investments can be hampered 

by the presence of the state as a main block holder due to the potential conflict of interests and lack of 

external financing. Therefore, we derive the following hypothesis:  

Hypothesis 2b: The share of ownership controlled by the state decreases level of R&D 

investments. 

Concerning the ownership by financial institutions, there are two divergent views in the literature. 

Representatives of the myopic view claim that institutional investors are mainly interested in short-term 

financial gains and do not encourage managers to undertake long-term R&D investments which are 

long-term and risky by their nature (Porter, 1992; Jacobs, 1991). On the contrary, others argue that 

large stockholdings and sophistication of institutional investors allows them to better monitor and 

discipline managers leading to increase in long-term investments in R&D (Aghion et al., 2013; 

Brossard et al., 2013).  

Numerous studies have examined the influence of the different groups of institutional investors on 

R&D investments such as banks, insurance companies, investment or pension funds, investment 

companies (David et al., 2001; Eng & Schackell, 2001). Empirical results in this domain are however 

quiet contradictory. For instance, Aghion et al. (2013) find that greater institutional ownership is 

associated with more innovation, and Bushee (1998) document that high turnover and momentum 

trading significantly increases the probability that managers reduce R&D. In addition, others state that 

different types of institutional investors have heterogeneous preferences for R&D investments 

(Hoskisson et al., 2002).  

On the basis of these conflicting findings, we could suppose that presence of financial institutions in 

the role of a dominant shareholder can hamper firm-level R&D investments due to short-termism of 

institutional investors. Thus, our last hypothesis can be formulated as following: 

Hypothesis 2c: Presence of financial institutions as a major block holder decreases R&D 

investments. 
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DATA 

Our data-set extends the sample of non-financial (SIC 6000-6999) and non-regulated (SIC 4900-4999) 

European publicly-traded corporations gathered by Barontini and Caprio (2006). The sample is 

unbalanced (5,147 firm-year observations) because not all corporations exist for the entire time period. 

In contrast to a balanced panel our dataset helps us to avoid the survivorship bias problem, statistical 

inferences could be biased if the analysis focuses solely on the companies that survived till the end of 

the study period and excludes failed firms that do not longer exist in the marketplace (Anderson and 

Reeb, 2003). All financial data has been downloaded from the Worldscope database. In total, the final 

sample incorporates 832 firms from 11 EU countries and 12 industries covering periods from 2002 to 

2011. Table 1 shows the distribution of sample firms by countries and by industries.  

As our dependent variable, we used the R&D ratio as a proxy of R&D investment activity following 

prior studies (Schmid et al., 2014; Chrisman and Patel, 2012; Munari et al., 2010; Chen and Hsu, 

2009). Specifically, R&D expenditures (all direct and indirect cost related to the creation and 

development of new processes, techniques, applications and products with commercial possibilities)3 

were scaled to net sales or to total assets in order to compute the R&D ratio in various specifications of 

the model4. We were able to collect data on R&D expenditures only for 344 firms of the sample5. 

                                                 
 
3 Due to the issues with accounting treatment of R&D expenses we decided to use R&D expenses taken from the income 
statement for the purpose of this study. This can be justified by the fact that expenditure on research shall be recognized as 
an expense when it is incurred (IAS, 2012). Furthermore, a vast majority of listed firms expense R&D because financial 
analysts consider R&D capitalization as a means of earnings manipulation (Lev et al., 2007). Nonetheless, income 
smoothing and debt contracting motivations certainly can influence managers’ decision to capitalize R&D costs. The former 
motivation is driven by the desire of a firm to maintain predictable profit growth while the latter helps to avoid violations in 
regard to debt covenants. One way of addressing the issue of R&D capitalization is to look at yearly variation of asset 
values on the firm-level. However, the partial availability of R&D data in our sample rendered our attempt to detect the 
annual level of R&D capitalization. This exercise lies beyond the scope of this paper. 
 
4 Investment in R&D is usually estimated in the literature as either R&D expenses to net sales ratio, or as R&D expenses to 
total assets ratio (Anagnostopoulou & Levis, 2008). 
 
5 We faced a severe problem in regard to R&D disclosure in Europe during the extension of our dataset. In contrast to the 
US and the UK, R&D disclosure is not mandatory in the countries investigated in this study. 
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TABLE 1 - Sample distribution by geographical location and industrial classification (based on Campbell, 1996) 

 
 
 

Belgium 
4.45 

Denmark 
3.97 

Finland 
5.29 

France 
22.96 

Germany 
18.03 

 Italy 
8.89 

Nether. 
9.86 

 

Norway 
5.05 

 Spain 
6.25 

Sweden 
6.25 

Switzer. 
9.01 

 Total 
100.00 

Petroleum   0.0 2.8   0.0 1.4  4.2 1.5 2.7 1.5   0.0 7.6 3.0 2.9 
 

Consumer dur. 20.2 4.6 31.0 16.4 11.3 13.9 11.1 16.3 14.2 11.8 21.3 14.1 
 

Basic industry 19.2 30.6 13.8 18.5 15.9 18.2 15.4 7.7 4.3 23.8 13.8 15.8 
 

Food&Tobacco 23.2 7.4   0.0 9.1 6.2 13.0 4.0 10.7 13.5 11.8 4.4 8.5 
 

Construction 6.1  0.0   0.0 12.0 11.1 7.3 12.2 23.0 2.4 8.0 8.5 10.0 
 

Capital goods 2.0 9.3 34.5 11.7 18.4 16.3 12.2 12.3 11.1 8.9 10.9 13.5 
 

Transportation 7.1  0.0   0.0 1.4 5.3 11.3 6.7 3.1 10.4 2.9 2.3 5.4 
 

Unreg. utilities 5.1  0.0   0.0 5.3 5.6 1.7 7.4 4.6 5.5 1.3 7.9 5.0 
 

Textiles&Trade 3.0 29.6   0.0 4.7 9.8 6.6 11.5 7.4 12.8 7.6 10.6 9.2 
 

Services 1.0 3.7 20.7 5.0 7.6 9.4 6.2 12.3 10.9 5.3 9.5 7.8 
 

Leisure 9.1 4.6   0.0 12.0 3.0 0.8 7.8   0.0 8.5 6.7 2.4 5.1 
 

Others 4.0 7.4   0.0 2.4 1.7  0.0 2.7 1.2 6.4 4.4 5.4 2.8 
 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
 

Industries are defined as follows: Petroleum (SIC 13, 29), Consumer durables (SIC 25, 30, 36, 37, 50, 55, 57), Basic industry (SIC 10, 12, 14, 24, 26, 
28, 33), Food and tobacco (SIC 1, 2, 9, 20, 21, 54), Construction (SIC 15, 16, 17, 32, 52), Capital goods (SIC 34, 35, 38), Transportation (SIC 40, 41, 
42, 44, 45, 47), Unregulated utilities (SIC 46, 48), Textiles and trade (SIC 22, 23, 31, 51, 53, 56, 59), Services (SIC 72, 73, 75, 76, 80, 82, 87, 89), and 
Leisure (SIC 27, 58, 70, 78, 79). The sample excludes financial companies (SIC 60-69) and regulated utilities (SIC 49).
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Furthermore, several inclusion criteria have been applied to our dataset to mitigate problem of outliers 

along with problematic observations in the dependent variable6. First, we performed an in-depth 

analysis of the documentation supplied by firms on their websites to detect possible misspecifications 

and to control for them in our study. Second, we used the following transformations log (1+R&D-to-

net-sales ratio) and log (1+R&D-to-total-assets ratio) to limit the skewness of our dependent variable. 

As our independent variables, we considered Tobin’s q and ownership structure variables to take 

account the heterogeneity of ownership characteristics.   

Tobin’s q has been included in the present study to account for the firm-level economic incentives to 

invest in R&D. Following prior research (Barontini & Caprio, 2006; Connolly & Hirschey, 2005), we 

estimated Tobin’s q as the logarithm of ratio (Book value of total assets – Book value of shareholder’s 

equity + Market value of shareholder’s equity)/(Book value of total assets).  

Furthermore, we traced the identity of the ultimate largest shareholder and the size of its cash-flow and 

voting rights according to the standard methodology used by La Porta et al. (1999), and Faccio and 

Lang (2002). We found the voting rights and the cash-flow rights held by the largest direct 

shareholders; then we traced the map of the ownership of the stakes, in order to identify the ultimate 

shareholders and their ownership of voting and cash-flow rights. We used 20% as the threshold for the 

existence of a control chain (a listed company with no shareholder larger than 20% is considered 

widely held). Thus, Family firm (the largest shareholder is family), State firm (the largest shareholder is 

the state, public authority or government agency) and Financial firm (the largest shareholder is 

financial institution such as insurance companies, banks and investments funds) are dummy variables 

equals to 1 if the characteristics mentioned-above are satisfied and 0 otherwise.  

A set of control variables has been in included in our analysis as well, namely cash flow, leverage, 

firm age, industry, country and year dummies.  

                                                 
 
6 Outliers and problematic observations represent a serious obstacle because they can have deleterious influences on the 
empirical analysis. In fact, this problem can occur due to errors in the data or due to the specific variability of the data 
(Semykina & Wooldridge, 2010). 
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Numerous studies suggest that the effect of financial constraints on R&D investment is significant and 

quantitavely important (Hall & Lerner, 2009; O’Brien, 2003). Therefore, we included in our study cash 

flow (estimated as the ratio of the sum of net income and all non-cash charges scaled to total assets), as 

a proxy of internal sources of financing, and financial leverage, as a proxy of external financing 

(measured as the ratio of total debt to total assets). Furthermore, various scholars show that R&D 

investment behaviour vary significantly according to firm age and size (Connolly and Hirschey, 2005; 

Balasubramanian and Lee, 2008). Thus, we controlled for firm age (the logarithm of number of years 

for which the firm exists). In relation to firm size, we decided to omit this variable for several reasons. 

First, in our study we analyze only large listed companies with assets worth more than 300 million 

Euros (the same size group). Second, firm size is highly correlated with firm age, so this can introduce 

a problem of multicollinearity leading to inconsistent and biased estimates. Two-digit SIC industry, 

country and year dummies have also been included in our analysis to control country, industry and time 

effects.  

 

METHODOLOGY 

The basic specification of our model used to test the effect of Tobin’s q and ownership structure on 

R&D investments can be described as following: 

 

R&D it = � 0 + � 1 (Tobin’s q i,t-1) + � 2 (Family firm i,t-1) +� 3 (State firm i,t-1) + � 4 (Financial firm i,t-1) +  

� 5 (Cash flow i,t-1) + � 6 (Leverage i,t-1) + � 7 (Firm agei,t-1) + � 8 (Country dummiesi) + 

� 9 (Industry dummiesi) + � 10 (Year dummiest) + � it       

  

where R&D it  is a proxy of the R&D investment activity (estimated as R&D-to-net-sales ratio in some 

specifications while in others R&Dh it  is R&D-to-total-assets ratio), Tobin’s q i,t-1 is the proxy of firm-

level economic incentives to invest in R&D, Family firm i,t-1 is the proxy of family ownership, State 

firm i,t-1 is the proxy of state ownership, Financial firm i,t-1 is the proxy of ownership by financial 

institutions, Cash flowi,t-1 is the proxy for a firm’s access to internal sources of financing, Leverage i,t-1 

is a proxy for a firm’s access to external financing. In addition, we included Firm agei,t-1 (the logarithm 
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of number of years for which the firm exists), country, industry (tow-digit SIC industry codes) and year 

dummies. 

Since it is hard to distinguish whether firms do not invest in R&D or simply do not report R&D costs, 

we employed the two-stage Heckman selection model to address the sample selection problem 

following prior research7 (Schmid et al., 2014; Chrisman & Patel, 2012; Munari et al., 2010). In the 

first stage we estimated the Probit regressions with the R&D reporting (equals 1 if a firm reports R&D 

and 0 otherwise) as dependent variable, all the independent variables from our explanatory model and 

two instrumental variables, Visibility of a firm (equals to 1 if a firm is traded on the stock market) and 

Time of quotation (the number of years for which the firm is listed on the stock market)8. In doing so, 

we calculated the inverse Mill’s ratio for each firm-year observation across the whole sample. In the 

second stage, we added the predicted inverse Mill’s ratio into our explanatory model to account for the 

selectivity of R&D-reporting firms. Furthermore, since good instrumental variables are both rare and 

difficult to find in corporate finance (Roberts & Whited, 2013), in line with prior studies we used 

lagged independent variables as instruments in order to alleviate endogeneity concerns encountered in 

our study9 (Hillier et al., 2011; Munari et al., 2010; Moon and Tandon, 2007).  

Descriptive statistics and correlations presented in Table 2 and Table 3, respectively. We did not find 

any evidence that multicollinearity causes a severe problem because the mean VIF values of the 

independent variables in any model are below the conventional thresholds. 

                                                 
 
7 In the context of regression analysis, the censored normal distribution allowed us to make inferences about the uncensored 
distribution of the entire population (Heckman, 1979). 
 
8 Our choice of instruments is justified by the fact that firms with greater visibility are more likely to report their R&D 
investments (Anderson et al., 2012; Anderson & Reeb, 2009). Moreover, the more time a firm is listed the more likely it is 
for the firm to have a better financial reporting behavior. At the same time, both the visibility of a firm and time of quotation 
are uncorrelated with the firm’s level of R&D investment, and thus, these instruments can be validly excluded from the 
second stage of the model.  

9 It is possible that R&D investments are endogenous to family ownership. In particular, factors that might 
influence the need for R&D investment can also shape the desirability of continuing family control of a firm 
(Chrisman and Patel, 2012). 
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 TABLE 2 – Descriptive statistics 

 

Variable Mean S.D. Minimum Maximum 
1 R&D 0.041 0.059 0.000 0.631 

 
2 R&Dh 0.035 0.044 0.000 0.384 

 
3 R&D disclosure 0.961 0.194 0.000 1.000 

 
4 Tobin’s q 0.291 0.394 -1.471 2.587 

 
5 Cash flow 0.085 0.077 -0.877 0.859 

 
6 Leverage 0.248 0.162 0.000 0.997 

 
7 Firm age 
 

4.285 
 

0.720 
 

1.386 
 

5.762 
 

8 Time of quotation 
 

29.242 26.942 2.000 155.000 
 

9 Family  0.512 0.500 0.000 1.000 
 

10 State  0.061 0.240 0.000 1.000 
 

11 Financial  0.059 0.237 0.000 1.000 
 

12 Listed 0.534 0.499 0.000 1.000 
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TABLE 3 – Correlations 

 

Variable l 2 3 4 5 6 7 8 9 10 11 12 
1 R&D 1.00 

 
           

2 R&Dh 0.92***  1.00 
 

          

3 R&D disclosure 0.14***  0.16***  1.00 
 

         

4 Tobin’s q 0.25***  0.28***  0.06* 1.00 
 

        

5 Cash flow 0.07** 0.14***  0.06* 0.52***  1.00 
 

       

6 Leverage -0.30***  -0.36***  -0.12***  -0.29***  -0.18***  1.00 
 

      

7 Firm age -0.10***  -0.07** 0.13***  -0.04† -0.09***  
 

-0.02 1.00      

8 Time of quotation -0.00 0.03 0.07** 0.01 0.01 -0.05† 0.30***  1.00 
 

    

9 Family -0.00 -0.03 -0.05* 0.03 -0.03 -0.07** 
 

-0.04† -0.05* 1.00    

10 State -0.10***  -0.12***  0.03 -0.08***  0.07** 0.07** -0.06* -0.14***  -0.27***  
 

1.00   

11 Financial -0.06* -0.05† 0.01 0.02 -0.02 -0.05* 0.11***  0.08***  -0.18***  
 

-0.06** 1.00  

12 Listed 
 

-0.11***  -0.13***  0.13***  0.03 0.10***  -0.03 -0.00 -0.07** 0.01 0.10***  0.02 1.00 

† p<.10, * p<.05, ** p<.01, *** p<.001
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RESULTS AND DISCUSSION 

In Table 4 we report the findings of the Heckman model. We have estimated our explanatory model in 

a stepwise manner, with models (1) and (2) including only R&D ratio and control variables, models (3) 

and (4) including proxy of the firm-level economic incentives to invest in R&D, models (5) and (6) 

taking account of the ownership structure. 

As we can see in models (1) and (2), access to both internal and external financial resources is an 

important determinant of R&D investment decisions as postulated by prior research (Hall & Lerner, 

2009; O’Brien, 2003). In particular, financial leverage has a negative impact on R&D investment, 

while cash flow is positively related to the level of R&D investment. However, in the following 

specifications, after the inclusion of Tobin’s q, coefficients of financial leverage and cash flow remain 

unchanged but reduce its magnitude and level of significance. This result is perhaps related to the fact 

that Tobin’s q explains most of the variability of investment in the presence of financial constraints at 

the firm-level (Cooper and Ejargue, 2003; Gomes, 2001). We find a weak evidence for the negative 

effect of firm age on R&D investments as reported in prior studies (Balasubramanian & Lee, 2008). 

The Wald tests of the joint significance of the country dummies, the joint significance of the industry 

dummies and of the joint significance of the time dummies provide good results in all the 

specifications. In addition, the statistical significance of the inverse Mill’s ratio in all the models 

justifies the estimation of the two-stage Heckman selection model.  

Concerning Tobin’s q, we find a positive and highly significant influence on level R&D investments 

(models 3 and 4). This suggests that large Continental European corporations having attractive 

investment opportunities as indicated by high Tobin’s q are able to invest more in R&D. In line with 

widely-acknowledged positive effect of the relationship between market value and replacement cost on 

company investment (Lorenzoni & Walentin, 2007; Cooper and Ejargue, 2003; Gomes, 2001; Blundell 

et al., 1992), we show a positive Tobin’s q-R&D investment relationship. We can thus accept 

Hypothesis 1. 

In models (5) and (6), we find a strong negative impact of family ownership on R&D investments. This 

suggests that that family ownership hampers the level of R&D investments in Continental Europe. As 

our sample includes 11 different European countries, this result confirms prior research for different 

European countries (Matzler et al., 2015; Schmid et al., 2014; Munari et al., 2010) and for other parts
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TABLE 4 – Heckman model 
 

Dependent Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) 
variable: R&D it R&Dh it  R&D it R&Dh it  R&D it             R&Dh it  
Outcome 
 

            

Leverage it-1 -0.065*** (-8.96) -0.066*** (-11.41) -0.054*** (-7.43) -0.058*** (-9.98) -0.056*** (-7.73) -0.060*** (-10.46) 
Cash flowit-1 0.088*** (4.85) 0.100*** (7.05) 0.008 (0.39) 0.047** (2.86) 0.004 (0.18) 0.041** (2.58) 
Firm age  it-1 -0.003 (-1.24) 0.000 (0.05) -0.003 (-1.43) -0.000 (-0.13) -0.004† (-1.73) -0.001 (-0.42) 
Tobin’s q  it-1     0.026*** (7.37) 0.018*** (6.31) 0.026*** (7.49) 0.018*** (6.53) 
Family  it-1         -0.006** (-2.79) -0.007*** (-3.69) 
State  it-1         -0.007† (-1.94) -0.008** (-2.58) 
Financials  it-1         -0.021*** (-3.98) -0.019*** (-4.73) 
Constant 0.027† (1.91) 0.018 (1.58) 0.029* (2.12) 0.020† (1.78) 0.040** (3.05) 0.031** (2.89) 
Selection  

 
           

 
Listed  it-1 0.928*** (11.84) 0.907*** (11.61) 0.926*** (11.81) 0.906*** (11.58) 0.956*** (11.81) 0.932*** (11.56) 
Time of quotationit-1 0.003* (2.23) 0.002* (2.13) 0.003* (2.23) 0.002* (2.12) 0.002† (1.86) 0.002† (1.73) 
Leverage  it-1 -0.025 (-0.14) -0.073 (-0.40) -0.007 (-0.04) -0.050 (-0.27) -0.148 (-0.77) -0.189 (-0.98) 
Cash flow  it-1 1.460*** (3.55) 1.310** (3.19) 1.323** (2.72) 1.133* (2.34) 0.853† (1.75) 0.679 (1.40) 
Firm age  it-1 0.366*** (7.76) 0.371*** (7.87) 0.364*** (7.71) 0.369*** (7.81) 0.397*** (8.10) 0.401*** (8.19) 
Tobin’s q  it-1     0.046 (0.47) 0.060 (0.62) 0.066 (0.67) 0.081 (0.83) 
Family it-1         -0.325*** (-5.00) -0.325*** (-5.00) 
State  it-1         0.530*** (3.70) 0.535*** (3.73) 
Financials it-1         -0.872*** (-6.76) -0.815*** (-6.36) 
Constant -2.358*** (-8.66) -2.323*** (-8.54) -2.343*** (-8.60) -2.307*** (-8.48) -2.367*** (-8.32) -2.330*** (-8.21) 
Mill’s �  0.018** (3.27) 0.017*** (3.69) 0.019*** (3.45) 0.017*** (3.78) 0.017**  (3.15) 0.015*** (3.44) 
Wald test1 672.57(22)  701.87(22)  645.76(22)  673.68(22)  601.12(22)  620.25(22)  
Wald test2 24.22(16)  28.37(16)  35.03(16)  38.86(16)  36.95(16)  42.58(16)  
Wald test3  326.58(20)  321.41(20)  338.94(20)  329.93(20)  298.44(20)  287.78(20)  
Wald test4 531.22(32)  639.26(32)  597.31(33)  687.77(33)  622.50(36)  730.61(36)  
Observations 3079  3079  3074  3074  3052  3052  
 
This table presents the coefficients and t-statistics (in parentheses) using the two-stage Heckman model. Wald test1 is a test of the joint significance of the 
industry dummies; Wald test2 is a test of the joint significance of the year dummies; Wald test3 is a test of the joint significance of the country dummies; 
Wald test4 is a test of the joint significance of the reported coefficients. † p<.10, * p<.05, ** p<.01, *** p<.001 
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of the world (Anderson et al., 2012; Block, 2012; Munoz-Bullon and Sanchez-Bueno, 2011; Chen and 

Hsu, 2009). Hence, we find support to our Hypothesis 2a. Furthermore, we document that the share of 

ownership controlled by the state is negatively related to level of firm-level R&D investments. This 

indicates that state-controlled firms are likely to have lower potential for innovating due to their limited 

access to long-term external financing and high probability of unnecessary political interferences. This 

result provides support for Hypothesis 2b. Looking at firms having financial institutions as a major 

block holder, we find a negative and strongly significant influence on R&D investments. This finding 

suggests that institutional investors are driven by short-termism and therefore are reluctant to 

investments in R&D as predicted by myopic view literature (Porter, 1992; Jacobs, 1991). Hypothesis 

2c is thus supported. Overall, our results concerning ownership structure variables confirm that large 

shareholders in publicly-traded corporations do not encourage managers to invest in R&D because of 

risky nature and unknown rate of return inherent in any R&D investment (Di Vito et al., 2010; Yafeh & 

Yosha, 2003)10.   

In regard to the selection regressions, as expected, both instrumental variables that are used in the first 

stage have a strong positive effect on the probability of R&D reporting. The positive effect of visibility 

on R&D reporting has also been documented by several studies (Matzler et al., 2015; Anderson et al., 

2012; Chrisman & Patel, 2012). We also find that older firms have better R&D reporting behavior. As 

far as older firms operate in a better information environment than younger firms, they are subject to 

higher pressures from shareholders and regulators to disclose more firm-level information. It is also 

interested to note that ownership structure is a significant determinant of voluntary disclosure of 

financial information as suggested by prior research (Huafang and Jianguo, 2007). Specifically, 

ownership by families or by financial institutions is associated negatively with R&D reporting, while 

state-controlled firms exhibit higher R&D reporting. This suggests that firms controlled by the state 

have increased disclosure of financial information (Eng and Mak, 2003). 

 

                                                 
 
10 Since we find that firms with concentrated ownership have lower innovation inputs (R&D investments), this does not 
necessarily imply that concentration of ownership influences negatively innovation. It might be the case that firms with 
concentrated ownership structure are able to produce innovations with superior technological significance and economic 
value using lower amount of R&D investments than others (see for instance, Block et al., 2013). 
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ROBUSTNESS CHECK 

The robustness of our main findings has been examined using the alternative variable definitions and 

the alternative econometric techniques. In particular, we have set R&D ratio equal to zero for all 

missing R&D values as in prior studies (Schmid et al., 2014; O’Connor and Rafferty, 2012; Brown et 

al., 2009). This assumes that non-reporting firms do not invest in R&D or do not have a significant 

level of R&D investments. In this context, our dependent variable, R&D ratio, can take value of zero, 

therefore we employed the censored regression model11. Following prior studies (Anwar & Sun 2013; 

Beyer et al. 2012), we adopted the Tobit model. As we can see from Table 5, the results of the Tobit 

model confirm our main findings with the exception of the state ownership variable12.

                                                 
 

11 In the context of regression analysis, the censored normal distribution allows us to make inferences about the uncensored 
distribution of the entire population (Heckman, 1979). 

 
12 The Heckman model estimates what the R&D ratio would have been if it was fully observed while the Tobit model 
considers zero values of R&D ratio as zeros. Therefore, the resulting predictions of the Heckman and Tobit models can 
differ.  



57 
 

TABLE 5 – Tobit model 

Dependent 
variable: 

Model (1) 
R&D it 

Model (2) 
R&Dh it

  
Model (3) 

R&D  it 
Model(4) 
R&Dh it

  
Model(5) 
R&D  it 

Model(6) 
R&Dh it

  
Leverage it-1 -0.044*** (-6.36) -0.044*** (-7.55) -0.037*** (-5.59) -0.039*** (-7.03) -0.042*** (-6.22) -0.043*** 

 
(-7.65) 

Cash flow it-1 0.092*** (4.58) 0.092*** (5.27) 0.040† (1.79) 0.055** (2.92) 0.027 (1.18) 0.044* 
 

(2.30) 

Firm age it-1 0.008*** (4.57) 0.008*** (5.40) 0.008*** (4.45) 0.008*** (5.29) 0.008*** (4.69) 0.008*** 
 

(5.57) 

Tobin’s q it-1     0.018*** (3.94) 0.013*** (3.47) 0.020*** (4.27) 0.014*** 
 

(3.81) 

Family it-1         -0.009*** (-3.78) -0.008*** 
 

(-4.39) 

State it-1         0.002 (0.48) -0.001 
 

(-0.21) 

Financials it-1 
 

        -0.031*** 
 

(-7.06) -0.026*** 
 

(-7.18) 

Wald test1 

 
40.35(11) 
 

 47.64(11) 
 

 39.91(11) 
 

 47.09(11) 
 

 36.29(11) 
 

 43.08(11) 
 

 

Wald test2 

 
2.26(8) 
 

 1.29(8) 
 

 2.25(8) 
 

 1.41(8) 
 

 2.38(8) 
 

 1.54(8) 
 

 

Wald test3 

 
18.39(10) 
 

 20.31(10) 
 

 18.46(10) 
 

 20.23(10) 
 

 16.84(10) 
 

 17.30(10) 
 

 

Wald test4 

 

21.50(32)  24.62(32) 
 

 21.06(33)  23.98(33)  20.59(36)  23.53(36)  

Constant 
 

-0.033*** 
 

(-3.40) -0.031*** 
 

(-3.83) -0.033*** 
 

(-3.42) -0.031*** 
 

(-3.85) -0.028** 
 

(-2.91) -0.027** 
 

(-3.26) 
 

Log likelihood 
 

1807.66    2101.67 
 

 1822.47   
 

 2112.93 
 

 1841.06 
 

 2133.41  

Observations 3095  3095  3090  3090  3068  3068  
 

This table presents the coefficients and t-statistics (in parentheses) using the Tobit model with the Huber White Sandwich Estimator for variance. Wald 
test1 is a test of the joint significance of the industry dummies; Wald test2 is a test of the joint significance of the year dummies; Wald test3 is a test of 
the joint significance of the country dummies; Wald test4 is a test of the joint significance of the reported coefficients. † p<.10, * p<.05, ** p<.01, *** 
p<.001
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CONCLUSIONS 

In the present paper we investigate the effects of Tobin’s q and ownership structure on R&D 

investments. Our analysis provides several interesting insights on how different ownership types 

influence R&D investment behavior of large listed firms in Continental Europe. We confirm a common 

theorization that family firms tend to not engage in risky investment decisions such as R&D to preserve 

their sociemotional wealth and to not threaten the family’s welfare (Gómez-Mejía et al., 2007). Our 

findings support the myopic R&D investment behavior of publicly-traded firms controlled by financial 

institutions (Porter, 1992; Jacobs, 1991). We also document that the state ownership decreases level of 

R&D investments.  

The present paper makes three significant contributions to the prior literature. Consistent with 

predictions of Q theory, we find that Tobin’s q is a significant driver of corporate investment. 

Specifically, we document positive and highly significant impact of Tobin’s q on level of R&D 

investments. Therefore, we extend the financial economics literature concerning the positive effect of 

Tobin’s q on firm’s investment decisions for funding R&D.  

Second, we confirm that ownership structure significantly affects firm’s propensity to invest in R&D. 

This result is consistent with the theorization that internal corporate governance mechanisms have a 

significant impact on innovation. Hence, we contribute to the international corporate governance 

literature concerning the effect of ownership type on R&D investment decisions at the company-level. 

Last, but not least, we present evidence on the influence of Tobin’s q and ownership structure on level 

of R&D investments using unique dataset covering 832 listed firms from 11 EU countries (Belgium, 

Denmark, Finland, France, Germany, Italy, the Netherlands, Norway, Spain, Sweden and Switzerland), 

12 industrial sectors (petroleum, consumer durables, basic industry, construction, capital goods, 

transportation, unregulated utilities, services, leisure, food and tobacco, textiles and trade) and 

relatively long period of time (2002 -2011).  

This  paper has limitations as well. Our sample includes only relatively large corporations with assets 

worth more than € 300 millions. Therefore, one possible research avenue would be to analyze small 

and medium-sized firms. In our analysis, we study only 11 European states. This provides an ample 
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opportunity to conduct a future studies in other EU countries to obtain a more complete picture of R&D 

investment behavior in the Eurozone. 
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Abstract 
 
This study examines the impact of firm and institutional characteristics on firm growth in Europe, by 

using a sample of large companies listed in Continental Europe for the period 2002 -2011. In particular, 

we study (1) the influence of internal and external financing on firm growth; (2) the effect of ownership 

type and country legal environment on growth. We show that financing decisions, firm profitability and 

corporate governance characteristics, both at firm and at macro level, do have a significant impact on 

growth opportunities. We find that financial leverage is negatively related to firm growth, while cash 

flow stimulates the expansion of sales, a result consistent with the existence of financial constraints on 

growth. Furthermore, better investor protection facilitates firm growth and reduces the sensitivity of 

growth to leverage and cash flow. Our results provide empirical support to recommendations of policy 

makers advocating an increase of the level of investor protection in Europe. 
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INTRODUCTION 

The literature traditionally focuses on single determinants of firm growth, such as firm age and size 

(Evans, 1987), entrepreneurial skills (Baum & Locke, 2004), partner alliances (Vandaie & Zaheer, 

2014), foreign ownership (Fotopoulos & Louri, 2004), innovation (Geroski & Machin, 1992), leverage 

(Lang et al., 1995) and cash flow (Brush et al., 2000). 

There is however a lack of research on firm growth accounting for both internal and external factors 

(Brown et al., 2011; Baum et al., 2001), in particular focusing on the impact of firm and institutional 

corporate governance characteristics.  

The literature highlights that effective country-level financial and legal environment are crucial in 

promoting access to finance, economic development and ultimately growth (Denis & McConnell, 

2003). Given that countries with inferior investor protection have smaller debt and equity markets (La 

Porta et al., 1997), firms operating in these countries are likely to rely more on cash flows rather than 

on external financing to fund growth. On the contrary, firms operating in countries with effective legal 

systems and active stock markets use more easily long-term external financing to fund growth, as 

reported by Demirgüç-Kunt and Maksimovic (1998). In other words, the high level of investor 

protection leads to more efficient capital relocation by decreasing agency costs and limiting the 

managers’ expropriation power (Morck et al., 2000; Wurgler, 2000).  

On the other side, a large stream of literature discusses the effect of the type of ownership on firm 

performance and value (López-de-Foronda et al., 2007). This literature often emphasizes that families 

are the most common ownership structure in the corporate sector (Villalonga & Amit, 2010), and that 

large family shareholders can be beneficial to firm performance. Even if family control may engender 

various threats to firm performance such as self-control problems, intra-family conflicts and risks of 

expropriation of minority shareholders’ wealth (Schulze et al., 2001; Pindado & Requejo, 2014), family 

firms have been found to have longer investment horizons and lower agency costs (due to the 

convergence between ownership and management) in comparison to widely-held firms (Anderson & 

Reeb, 2003, Villalonga & Amit, 2006, Barontini & Caprio, 2006).  

While the general importance of corporate governance has been established in the literature, knowledge 

is still weak concerning its effect on firm growth (Claessens, 2006; Pindado and Requejo, 2014). The 

present paper try to fill this gaps, examining the effects of corporate governance and financial 

characteristics on firm growth on a sample of 832 large European publicly-traded corporations over the 
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period from 2002 - 2011. Specifically, we adopt a firm growth model in line with Evans (1987), Coad 

(2007), Coad and Rao (2008) and García-Manjón & Romero-Merino (2012), augmented with firm- 

(investment in R&D, financial leverage and cash flow), industry- (two-digit SIC code dummies) and 

governance characteristics, both at country-level, and related to the firm ownership, thus providing a 

multidimensional view of firm growth dynamics.  

Our results confirm that financial characteristics are significantly related to firm growth. Internal 

financial resources are crucial to support new investments, whereas high financial leverage can reduce 

the firm’s ability to raise outside funds or to determine an increase in the cost of external financing. 

The positive relation between R&D investment and growth confirm that firms grow by innovating 

(Yang & Huang, 2005; García-Manjón & Romero-Merino, 2012), however this relation is no more 

significant after the inclusion of cash flow and leverage in the regressions, confirming the sensitivity of 

investment in R&D to firm financial conditions (Brown et al., 2009). 

Furthermore, we show that “good” macro-level corporate governance is related to firm growth, as 

predicted by the “law and finance” literature, while family firms also exhibit – taking into account 

other characteristics – a higher growth rate only within the cluster of founder family firms, a result 

well-matched with the literature showing superior performance of “first-generation” family firms 

(Villalonga & Amit, 2006; Barontini & Caprio, 2006).  

Finally, the interaction between the index of investor protection and firm characteristics show that high 

governance standards reduce the sensitivity of growth to leverage and cash flows, a result that confirm 

the relevance of investor protection on the availability of financial resources.  

The contributions of this paper to the literature are the following. First, drawing upon theories of firm 

growth, international corporate governance and capital structure, we test on a large database of 

European listed firms a multilevel growth model, that includes both micro- and macro- factors. 

Specifically, we take account of firm-, industry- and country-related factors that have been identified as 

determinants of firm growth, producing a more complete understanding of most relevant factors on 

firm dynamics.  

Second, consistent with predictions of the “law and finance” approach to corporate governance, this 

paper finds that firm growth is related to country legal environment. In particular, we show that “good” 

legal environment lessens the sensitivity of firm growth to leverage and cash flow dynamics. Therefore, 
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we extend the international corporate governance literature concerning the positive effects of investor 

protection on firm’s financing decisions for funding growth.  

Third, we consider also the firm corporate governance as regards their ultimate owners, focusing on 

different types of family firms. We document that family control enhances growth rate when the 

founder is present. Moreover, we show that in countries with high level of investor protection when the 

CEO is a member of the family the growth rate is significantly higher. This result is consistent with the 

hypothesis that better investor protection reduces agency cost related to family management, inducing 

an higher growth rate.  

The remainder of the paper is organized as follows. In the next section, we discuss theoretical 

arguments, identify gaps in the literature and postulate our hypotheses. Section 3 and 4 describes our 

sample and the research methodology. Next, in section 5 we present our findings and robustness 

analysis of main results. The following section describes implications and limitations of the study and 

concludes the paper. 

 

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

 R&D investment and firm growth  

Given that there is a compelling evidence from both the Anglo-Saxon and European countries that 

R&D investment influences positively operating and/or market performance (Hall & Oriani, 2006; 

Greenhalgh & Rogers, 2006), scholars started to theorize that innovation can act as a key determinant 

of growth (Klette & Griliches, 2000). In fact, R&D investment represents the most influential variable 

in a firm’s ability to innovate , since It helps to generate new knowledge, new ideas and new business 

models, leading ultimately to corporate growth (Anagnostopoulou & Levis, 2008). Nonetheless, R&D 

investment is difficult to finance, due to its risky nature and unexpected rate of return (Hall & Lerner, 

2009).  

In general, economic literature distinguishes two major channels thorough which R&D investment can 

affect corporate growth, i.e. the product of innovative activity (specific products or technologies 

provided by R&D departments) or the process of innovation (process of doing R&D) (Geroski & 
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Machin, 1992). The product of innovative activity allows a firm to receive higher margins than its 

competitors. In line with this argument, it has been found that the introduction of new products affects 

firm growth in the long run (Pauwels et al., 2004). In addition, several scholars find that the financial 

returns from the new product announcements are significantly positive in the long-term (for example, 

Sorescu et al., 2007).  

According to the second perspective, during the innovation processes firm can build unique internal 

capabilities making it more flexible and more adaptable to the future. Under this view, firm can achieve 

a sustained competitive advantage if its internal capabilities are valuable, rare, not easy to imitate and 

non-substitutable (Barney, 1991). Geroski and Machin (1992) argue that innovators develop firm-

specific internal capabilities during the process of innovation that allow them to react quicker to 

technological changes and consumer preferences. These authors show that listed innovative UK firms 

are more profitable, grow faster, and their profits and sales are much less cyclically sensitive than non-

innovators.  

 

 The relationship between capital structure and firm growth  

Capital structure should not influence firms’ investment decisions in perfect financial markets 

(Modigliani & Miller, 1958). However, in reality firms do not have equal access to capital markets, and 

internal and external sources of financing are not perfect substitutes, due to agency problems, 

information asymmetries, tax advantages, transaction costs and costs of financial distress (Rahaman, 

2011). A large literature suggests that financial constraints significantly influence firm investment and 

an increase in the availability of financial resources can foster firm growth (Musso & Schiavo, 2008). 

Therefore, top managers usually faced with dilemma on whether invest in future growth opportunities 

and how to obtain suitable source of financing.  

The pecking order theory suggests that managers are likely to opt for internal funds, namely cash flows, 

due to lower information asymmetry between managers and investors in comparison with debt and 

equity financing (Myers & Majluf, 1983). This view could explain why some firms show a high 

investment-cash flow sensitivity that also could signal distortion of investment decisions. Firms could 

in fact either reject good investment projects unless they have sufficient cash flows to undertake them, 
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or also over-invest in managers’ pet projects due to agency costs problem (Pawlina & Renneboog, 

2005).  

Empirical research on the impact of internal funds on growth documents a positive association between 

cash flow and firm growth. For example, Fagiolo & Luzzi (2006) find that more liquid Italian 

manufacturing firms tend to grow faster, and Molinari et al. (2009) show that high-growth 

manufacturing firms have a high cash flow sensitivity. According to this view, the development of 

financial markets could affect firm’s investment decisions, reducing the requirement of internal 

financial resources  

The trade-off theory suggests that a firm chooses debt over equity financing due to tax benefits of debt, 

till the optimal capital structure is reached (Jensen & Meckling, 1976). High bankruptcy costs related to 

an excessive leverage will therefore increase the cost of debt, and can reduce the firm’s ability to raise 

new funding through the lending channel.  

The early studies on the correlation between leverage and firm growth find a negative relationship for 

high-growth firms (Mcconnell & Servaesb, 1995), for firms in distressed industries (Opler & Titman, 

1994), and for firms with low growth opportunities in terms of Tobin’s q (Lang et al., 1995). More 

recent research reports negative relationship between leverage and firm growth across both listed and 

unlisted manufacturing firms in Portugal (Oliveira & Fortunato, 2006), and Greece (Fotopoulos & 

Louri, 2004). However, Huyhn and Petrunia (2010) find a positive and non-linear relationship between 

leverage and firm growth across listed manufacturing firms in Canada, and argue that it may proxy for 

firm’s opportunities to access to financial markets.  

To summarize, we could conclude that even listed firm could face significant financial constraints, that 

could reduce new investments and the growth of sales when leverage exceeds optimal level. The 

availability of internal financial resources is therefore expected to exert a significant influence on firm 

growth, in particular in counties with low investor protection and underdeveloped financial markets.  

 

Investor protection and firm growth  

Starting from the seminal work by La Porta et al. (1998), scholars started to analyze the effects of 

institutional and regulatory environment on the growth of economies and on firm dynamics (Claessens, 

2006; Beck et al., 2000).  
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According to the legal approach, investor protection facilitates the development of financial markets. 

Consistent with these predictions, it has been shown that countries that protect shareholders have more 

developed stock markets, large number of initial public offerings and a high number of listed securities 

per capital in contrast to countries with poor investor protection (La Porta et al., 1997). Similarly, 

Levine et al. (2000) find that countries that have more developed creditor rights, effective contract 

enforcement and high quality accounting standards have better developed financial intermediaries. 

Using the data on stock market decline during the Asian crisis of 1997-1998, Johnson et al. (2000) find 

that the effectiveness of protection of minority shareholders explains the extent of exchange rate 

depreciation and stock market decline better than other macroeconomic variables.  

Firms can rely more on external finance in countries with effective legal systems and active stock 

markets (Demirgüç-Kunt & Maksimovic, 1998), while cash holdings are more important in counties 

with inferior investor protection (Dittmar et al., 2003). Giannetti (2003) finds that the level of 

protection of creditor rights and the degree of their enforcement are positively associated with the 

ability of firms to obtain loans for investment in intangibles and the same holds true for access to long-

term debt for firms operating in sectors with highly volatile returns. Furthermore, La Porta et al. (1999) 

show that firms operating in countries with high level of investor protection have higher Tobin’s q than 

do firms in countries with low level of investor protection.  

Prior studies show also that macro-level corporate governance influences governance mechanisms at 

the firm level. Doidge et al. (2004) state that the incentives to improve corporate governance practices 

are low in countries with weak investor protection, and Gul and Qiu (2002) find that better legal 

protection is associated with lower levels of information assymetry, and, hence with less severe agency 

problems. In this vein, Barniv et al. (2014) document an association between legal and financial 

reporting environments and analysts’ forecast behavior. They find that financial analysts operating in 

common-law countries characterized by better corporate governance mechanisms outperform their 

peers from civil-law countries. In addition, macro-level corporate governance facilitates monitoring 

effectiveness and efficiency such that institutional investors are encouraged to hold larger equity 

positions (Li et al., 2006).  

Overall, the prior research in the domain of corporate governance-firm growth emphasizes the 

substantial role of macro governance factors in promoting access to finance through monitoring and 

mitigating information asymmetries. Thus, the degree of investor protection and the level of their 

enforcement can facilitate economic development and ultimately growth rates of firms within them. 
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Family firms and firm growth 

A large number of studies documents that firm performance is affected by the presence of family 

shareholders (Anderson & Reeb, 2003; Villalonga & Amit, 2006; Baronitni & Caprio, 2006). In turn, 

the family influence is largely conditional on the degree of family involvement in ownership and 

management of a firm (Villalonga & Amit, 2010). The presence of the founder on the board as a non-

executive member or in the role of CEO is in fact associated with high performance, while in second- 

and later-generation family firms tend to underperform in the US (Villalonga & Amit, 2006), but not 

necessarily in other institutional environments (Barontini & Caprio, 2006, Amit et al., 2015). In 

addition, family firms managed by outside CEOs seems to have better management practices and lower 

probability of family fighting (Bloom & Van Reenen, 2007). 

Also the growth patterns of family and non-family firms is likely to differ because of the distinctive 

characteristics of family governance. First, family firms have long-term investment horizons, that 

allows them to develop valuable organizational capabilities difficult to imitate by competitors (Le 

Breton-Miller & Miller, 2006). Even when pressurs on short-term results are high, firms actively 

managed by their founder and/or their families invest profoundly (Kappes & Schmid, 2013), even if the 

investment process is more based on internal growth then on M&A activity (Caprio et al., 2011). 

Second, family firms face lower agency costs of “type I”, because the classical owner-manager conflict 

is lessened in family firms (Jensen and Meckling, 1976), but they are exposed to “type II” agency costs 

related to the conflicts with minority shareholders (Morck & Yeung, 2003). Third, family firms’ focus 

on increasing their reputation and name may allow to develop family-based brand, leading to better 

firm competitiveness and performance (Craig et al., 2008). Fourth, family firms may achieve a higher 

employer productivity because they are inclinced to maintain a good relatinoship with their employees 

(Chen et al., 2014). Last but not least, reciprocal altruism of family firms can help to obtain a 

competitive advantage (Eddleston et al., 2008).  

Apart from the fact that growth dynamics of family firms can be shaped by its internal governance 

structure, institutional characteristics may also influence firm growth. Recently, Chen et al. (2014) 

show that detoriating legal environment hampers growth of family firms due to greater risks associated 

with a poor legal environment. Thus, family firms’ growth dynamics can be affected not only by 

idenity of family memebers involved in corporate decision-making, but also by external macro 

environment factors. 



73 
 

 Gaps in the literature 

Knowledge on the determinants and barriers to firm growth is still limited (McKelvie & Wiklund, 

2010; Davidsson & Wiklund, 2006). Vast majority of the early firm growth literature focused mainly 

on the influence of firm age and size (Santarelli & Thurik, 2004). Recently, some efforts have been 

made to trace the effects of regulatory environment on growth of entrepreneurial firms (Chen et al., 

2014), however, prior literature does not fully address the complex relationship between macro-level 

corporate governance and firm growth. This issue is particularly important in European countries 

,characterized by weaker legal protection and more concentrated ownership in contrast to the U.S. and 

the U.K. (Denis & McConnell, 2003). 

The second gap in the literature is that there is a very little work on the interplay of macro-level 

corporate governance and firm financial characteristics in the context of firm growth. Specifically, to 

our knowledge this is a first time study assessing the mediating effect of macro-level corporate 

governance on the sensitivities of firm growth to R&D investment, to leverage and to cash flow. Given 

that differences in legal and financial systems affect firms’ access to finance (La Porta et al., 2000), 

understanding the role played by internal and external resources for funding growth in countries with 

different level of investor protection is of high priority for the development of relevant public policies 

and practical recommendations for managers. 

The last gap in the literature that we found is the scarce knowledge about family firms’ growth 

dynamic (Pindado & Requejo, 2014; Claessens, 2006). Recently, some efforts have been made to trace 

the effects of family control on firm growth (Chen et al., 2014). However, family firm growth 

dynamics can be very heterogeneous due to the different degrees of family involvement in ownership 

and management of a firm.  

Thus, a more thorough analysis of the interplay between micro- and macro-level corporate governance 

mechanisms can help to obtain a better understanding of the relationship between family control and 

firm growth.  

 

Hypotheses Development 

As previously discussed, research and development can shape firm dynamics in terms of sales growth 

and employment creation. A sustained competitive advantage can be achieved through R&D 
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investment, that trigger firm growth and economic development (Barney, 1991, Crepon et al., 1998). 

R&D investment has a positive impact on growth, mainly in the long term (Yang & Huang, 2005), as 

has been found for example across top R&D spending firms (García-Manjón & Romero-Merino, 

2012). Large firms may have a comparative advantage in exploiting growth opportunities from R&D 

investment in comparison with small firms (Ho et al., 2001); furthermore, Coad and Rao (2008) 

highlights that innovation is crucial only for fast-growing firms in high-tech sector.  

Results in the literature are however quite mixed. For example, Del Monte and Papagni (2003) report 

that traditional firms have higher R&D intensity then high-tech firms, and Botazzi et al (2001) find no 

relationship between firm growth and R&D intensity. In addition, returns from new product 

introduction on firm growth vary according to the different risk attitudes of firm decision-makers 

(Cucculelli & Ermini, 2013).  

On the basis of these conflicting results we could suppose, however, that R&D investment can increase 

firm-specific capabilities that represent a source of competitive advantage and could allow a firm to 

conquer a higher market share. We postulate our first hypothesis: 

Hypothesis 1: Investment in R&D influences positively firm growth. 

Capital structure theories suggest a relation between financial distress and growth (Lang et al., 1995). 

Specifically, a debt overhang can destroy firm’s ability to raise outside funds, due to the agency costs 

that arise when shareholders’ interests could differ from the interests of debt holders. In any case, 

expected bankruptcy cost and agency costs of debt will raise the cost of external financing and 

adversely affect its investment decisions.  

We expect therefore that highly leveraged firms cannot grow optimally because of their debt overhang, 

even for large publicly-traded firms. Hence, we formulate our second hypothesis as following: 

 Hypothesis 2: High indebtedness of a firm decreases its growth rate. 

The literature suggests that cash flow affects firm growth dynamics (Molinari et al., 2009; Carpenter & 

Petersen, 2002). Firms heavily rely on internally generated funds when the cost of external sources of 

finance increases or when the firm is not able to raise all funds required for new investments. Apart 

from the fact that firms which generate internally sufficient amount of cash can finance its investment 

internally (Fazzari et al., 1988), a high cash flow ratio may also support a better access to external 
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sources of finance in imperfect capital markets (Fagiolo & Luzzi, 2006). Furthermore, firms with high 

cash flow ratios can deal more easily with unexpected contingent liabilities and cope with obligations 

during financial downturns. Thus, we state that availability of internal funds is crucial for firm growth, 

and formulate our third hypothesis as following: 

 Hypothesis 3: Cash flow increases firm growth. 

Given that countries with good investor protection have more developed debt and equity markets (La 

Porta et al., 1997), firms operating in these countries can reduce the cost of external finance due to 

lower agency costs and information asymmetries between borrowers and lenders. Therefore, firms 

operating in countries with high level of investor protection can grower faster. Furthermore, poor 

investor protection at the country level may also influence firm-level corporate governance (Doidge et 

al., 2004; Gul and Qiu, 2002, Li et al., 2006). For example, inferior investor protection can help 

managers to expropriate minority shareholders and creditors by undertaking ineffective investment 

decisions or through tunneling. Ceteris paribus, we could expect that corporations could obtain higher 

growth rate in countries with good investor protection, due to easier access to external finance and 

better protection against expropriation by managers. We formulate therefore the following hypothesis: 

 Hypothesis 4: Better investor protection enhances firm growth. 

We argue that level of investment protection can also indirectly influence firm growth through its 

effects on firm’s investment policies and ability to finance them. Firms can grow faster due to the better 

access to financial intermediaries and external financing in more developed financial markets. Thus, we 

expect lower sensitivities of firm growth to leverage and to cash flow in countries with high level of 

investor protection, and we derive the following hypotheses: 

 Hypothesis 4a: “Good” macro-level corporate governance reduces the sensitivities of firm 

growth to leverage and to cash flow.  

As regards the moderating effect on R&D, the picture is a little bit more complex. Since in countries 

with high level of investor protection we could expect better access to financial resourses, the total 

amount of funds devoted to R&D will be, ceteris paribus, higher. Results in terms of sales growth of 

realized investment in R&D will depend hower by the exhistence of economies of scale or – on the 

opposite – by decreasing return of innovative activities with the size of resources invested at firm level. 
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Some research detect the exixtence of economy of scale: Kafouros et al. (2009), for example find that 

the economic payoff for larger firms that followed an R&D-intensive strategy is significantly higher, 

allowing such firms to improve their corporate performance, while less R&D-intensive and smaller 

firms cannot successfully appropriate the economic benefits of industrial research. On the other side, 

other things equal, a larger amount of resources available for R&D projects could induce the selection 

on less profitable project, and could reduce the effect in term of growth rate for realized R&D project.  

Even if empirical evidence on this issue is limited, taking into account the results of Kafouros et al. 

(2009) we formulate the following hypothesis 

 Hypothesis 4b: High investor protection increases the positive effect of R&D investment on firm 

growth. 

We argue that family ownership has a positive impact on growth rate of a firm due to their long-term 

orientation and lower agency costs, following the majority-view on family business performance 

(Villalonga & Amit, 2006; Barontini & Caprio, 2006; Villalonga & Amit, 2010; Kappers & Schmid, 

2013; Pindado & Requejo, 2014). Specifically, we expect that family firms will exhibit higher growth 

rates in contrast to other ownership types. Thus, our fifth hypothesis can be formulated as following: 

Hypothesis 5: Family ownership influences positively firm growth. 

Furthermore, prior research suggests that family-controlled corporations exhibit larger growth when the 

founder is present on the board, but not when heirs succeed the founder (Villalonga & Amit, 2006; 

Barontini & Caprio, 2006). We therefore formulate the following hypotheses: 

Hypothesis 5a: The presence of the founder increases firm growth. 

The appointment of “professional” CEO (a non-family member CEO) in family firm is supposed 

beneficial, because it decreases possibility of inter-family conflicts and demolishes all the negative 

consequences of primogeniture (Bloom & Van Reenen, 2007). Hence, we predict that family firms 

with professional CEO will show a higher growth rate. This effect could however be expected to be 

stronger for second (or later) generation of family firms, since it could be argued that the decision to 

appoint a family CEO within the dynasty of family members can signal the aim to enjoy private 

benefits of control, even at the cost of precluding the selection of the most brilliant candidates for the 

position. Therefore we derive the following hypotheses: 
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Hypothesis 5b: Professional CEO has positive impact on firm growth, in particular within 

second or later generation on family firms. 

Concerning the moderating effects of high level of investor protection on family control-growth 

relationship, some scholars show that poor legal environment reduces significantly the growth rate of 

family firms (Chen et al., 2014). Thus, we expect that family firms will have higher growth in countries 

with high level of investor protection, due to the better access to finance and lower information 

asymmetry between external investors and firm insiders. Therefore, our hypothesis can be stated as 

following: 

Hypothesis 6: High investor protection increases the positive effect of family ownership on firm 

growth. 

Furthermore, as far as nonfamily shareholders and creditors are much better protected in countries with 

“good” macro-level corporate governance, they can diminish family negative influence on firm growth, 

limiting its ability to extract private benefits of control. Since the arguments discussed above show that 

descendent-family firms with a family CEO is “the most dangerous” governance structure for minority 

shareholders and creditors, we expect that: 

Hypothesis 6a: High investor protection improves the effect of family CEO on growth, in particular 

in heirs-family firms. 

 

DATA  

In this paper we extend the sample of non-financial (SIC 6000-6999) and non-regulated (SIC 4900-

4999) European publicly-traded firms gathered by Barontini and Caprio (2006), collecting data for the 

period 2002-2011. In particular, the sample is composed by corporations from 11 countries (Belgium, 

Denmark, Finland, France, Germany, Italy, the Netherlands, Norway, Spain, Sweden and Switzerland) 

with assets worth more than €300 million. Companies included in the sample are selected at the 

beginning of the period, and then constituents are left unaltered over time (except for delisted firms, 

which have been removed from the sample at the year of delisting). In contrast to a balanced panel, our 

dataset helps us to avoid the survivorship bias problem, since statistical inferences could be biased if 

the study focuses only on the firms that survived till the end of the period and excludes delisted firms. 
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Our sample includes 832 firms and has therefore an unbalanced structure (5147 firm-year 

observations).  

 

Table 1 shows the distribution of the firms by countries and by industries. The breakdown by 

industries, based on industrial classification of Campbell (1996), shows a fairly widespread 

distribution. The basic industry (15.80%), the consumer durables (14.11%) and the capital goods 

(13.54%) are the most represented industries. The unregulated utilities, petroleum and the others have 

the smallest number of the firms (5.00%, 2.86% and 2.84%, respectively). The largest number of 

corporations belong to France (22.96% of the sample) while Denmark possess the lowest number of 

listed firms included in the dataset (3.97% of the sample).
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TABLE 1 - Sample distribution by geographical location and industrial classification (based on Campbell, 1996) 
 

 Belgium 
4.45 

Denmark 
3.97 

Finland 
5.29 

France 
22.96 

Germany 
18.03 

 Italy 
8.89 

Nether. 
9.86 

 

Norway 
5.05 

 Spain 
6.25 

Sweden 
6.25 

Switzer. 
9.01 

 Total 
100.00 

Petroleum  0.0 2.8   0.0 1.4  4.2 1.5 2.7 1.5   0.0 7.6 3.0 2.9 
 

Consumer dur. 20.2 4.6 31.0 16.4 11.3 13.9 11.1 16.3 14.2 11.8 21.3 14.1 
 

Basic industry 19.2 30.6 13.8 18.5 15.9 18.2 15.4 7.7 4.3 23.8 13.8 15.8 
 

Food&Tobacco 23.2 7.4   0.0 9.1 6.2 13.0 4.0 10.7 13.5 11.8 4.4 8.5 
 

Construction 6.1  0.0   0.0 12.0 11.1 7.3 12.2 23.0 2.4 8.0 8.5 10.0 
 

Capital goods 2.0 9.3 34.5 11.7 18.4 16.3 12.2 12.3 11.1 8.9 10.9 13.5 
 

Transportation 7.1  0.0   0.0 1.4 5.3 11.3 6.7 3.1 10.4 2.9 2.3 5.4 
 

Unreg. utilities 5.1  0.0   0.0 5.3 5.6 1.7 7.4 4.6 5.5 1.3 7.9 5.0 
 

Textiles&Trade 3.0 29.6   0.0 4.7 9.8 6.6 11.5 7.4 12.8 7.6 10.6 9.2 
 

Services 1.0 3.7 20.7 5.0 7.6 9.4 6.2 12.3 10.9 5.3 9.5 7.8 
 

Leisure 9.1 4.6   0.0 12.0 3.0 0.8 7.8   0.0 8.5 6.7 2.4 5.1 
 

Others 4.0 7.4   0.0 2.4 1.7  0.0 2.7 1.2 6.4 4.4 5.4 2.8 
 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
 

Industries are defined as follows: Petroleum (SIC 13, 29), Consumer durables (SIC 25, 30, 36, 37, 50, 55, 57), Basic industry (SIC 10, 12, 14, 24, 26, 
28, 33), Food and tobacco (SIC 1, 2, 9, 20, 21, 54), Construction (SIC 15, 16, 17, 32, 52), Capital goods (SIC 34, 35, 38), Transportation (SIC 40, 41, 
42, 44, 45, 47), Unregulated utilities (SIC 46, 48), Textiles and trade (SIC 22, 23, 31, 51, 53, 56, 59), Services (SIC 72, 73, 75, 76, 80, 82, 87, 89), and 
Leisure (SIC 27, 58, 70, 78, 79). The sample excludes financial companies (SIC 60-69) and regulated utilities (SIC 49).
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As regards our dependent variable, prior research suggests several strategies on how to measure firm 

growth, taking into consideration sales, profit, market capitalization, added value, or employment 

indicators (Geroski et al., 2015). As suggested by Davidsson and Wiklund (2006), sales growth is 

considered as the most suitable measure of growth because of its ability to reflect both short- and long-

term performance. We calculated sales growth as the log-difference of net sales for firm i between time 

t and t-1, in line with prior studies (for example, Coad & Rao, 2008; García-Manjón & Romero-

Merino, 2012). Even if literature on autocorrelation of growth rates is mixed (Coad, 2009, chapter 4.4) 

we decide to include in all regressions the growth rate on the previous year (computed from sales in 

time t -1 and t-2), as we will discuss later.  

As independent variables, we consider both firm-specific information and macro variables, taking 

into account in particular the level of investor protection. 

As discussed in the previous section, we focus on three main firm-specific factors such as determinants 

on firm growth, Cash Flow, Leverage and R&D Investment. 

Cash flow is usually estimated as the sum of net income and all non-cash charges, divided by some 

proxy of firm size. In our study we adopted the ratio “cash flow to total assets” for capturing the weight 

of financial resources produced by the firm.  

Financial Leverage is included in our analysis to examine the effects of indebtedness on firm growth. 

In line with prior research (Huynh & Petrina, 2010; Moon & Tandon, 2007; Oliveira & Fortunato, 

2006), we estimated financial leverage as the ratio of total debt to total assets of firm i at time t.  

Investment in R&D – i.e. all direct and indirect cost related to the creation and development of new 

processes, techniques, applications and products with commercial possibilities - is the measure of the 

effort in innovative activities. In the empirical literature it is generally computed as the ratio of R&D 

costs to total assets or as the ratio of R&D costs to net sales (Anagnostopolou & Levis, 2008). Given 

that the ratio of R&D costs to net sales better captures an organizational commitment to innovation 

activity and allows to conduct a more reliable comparison across corporations (Hoskisson & Hitt, 

1988), we adopted this measure as a proxy of R&D investment.13 Since the disclosure of R&D costs is 

                                                 
 
13 Obviously, other proxies could be used as measures of the innovation effort. It is worth to mention however a study of 
around 1200 firms by Hagedoorn and Cloodt (2003) which does not find major systematical disparity among R&D 
investment, patent counts, patent citations and new product developments.  
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not mandatory in the countries covered by this study, we were able to collect R&D data only for 344 

firms of the sample; in line with other studies, we decided to set R&D equal to zero for all missing 

values (� ’Connor and Rafferty, 2012; Brown et al., 2009).  

As control variables in all our regressions we use firm size, as well as industry and year dummies. Vast 

amount of research suggests that smaller and younger firms grow faster than large and old ones (for 

example, Evans, 1987; Oliveira & Fortunato, 2006). Therefore, we controlled for firm size (the 

logarithm of total assets), but decide to omit firm age, since it’s highly correlated with size and not 

significant if included in regressions with size; we added however a square term in order to capture 

potential non-linear relationships between growth and size. In addition, we include industry and year 

dummies, in order to control heterogeneity across industries and over time. 

All financial data has been obtained from the Worldscope database. 

Corporate governance variables are also included, for capturing the effect of legal environment and the 

type of ownership on firm growth. 

In order to consider cross-country differences related to the level of investor protection, we use the 

Anti-Director Rights Index (ADRI) as a proxy for the macro-level corporate governance. This index, 

originally proposed by La Porta et al. (1998), is probably the most known corporate governance 

indicator, used by over a hundred published papers in the corporate governance literature (Spamann, 

2010). In our study we adopted the Revised Anti-Directors Index, a refined version of the original 

index put forward ten years later by Djankov et al. (2008).  

Since we are particularly interested in the moderation effect of investor protection on the relationship 

between independent variables and firm growth, we constructed a dummy variable which takes value 

of one if the country’s ADR index is higher than the sample mean. In this way we could easily check 

the moderating effect of investor protection on continuous independent variables through the 

interaction with ADR index dummy14.  

                                                 
 
14 In this context, the coefficient of the independent variable, for example cash flow ratio, stands for the effect of cash flow 
in countries with low investor protection, while the interaction term between cash flow and ADR index dummy captures the 
difference between the impact of cash flow on growth in countries with high investor protection and the impact of cash flow 
on growth in countries with low investor protection. 
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Finally, we consider also the firm corporate governance characteristics as regards their ultimate 

owners, focusing on different types of family firms. In particular, we traced the identity of the ultimate 

largest shareholder, according to the standard methodology developed by La Porta et al. (1999) and 

Faccio and Lang (2002). We found the cash-flow rights held by the largest direct shareholders; then we 

traced the map of stake ownership in order to identify the ultimate shareholders. We used 20% as the 

cut off point for the existence of a control chain (a listed company with no shareholder larger than 20% 

is considered widely held); hence, Family is a dummy variable that takes the value 1 if the 

characteristics described above are satisfied and 0 otherwise. For family firms, we verified whether the 

ultimate control is in the hands of the founder (Founder-firm) or of the descendants (Descendants-

firm), as well as whether the CEO belonged to the family (Family-CEO) or not (Nonfamily-CEO) or the 

family is not represented on the Board of directors (Family not on the Board). 

 

METHODOLOGY 

In this study we extend the firm growth model used by Evans (1987), Coad (2007), Coad and Rao 

(2008) and García-Manjón & Romero-Merino (2012), adding variables that capture firm-, industry- and 

governance characteristics. The starting regression is the following: 

Growth i,t = � 0 + � 1(Growth i,t-1) + � 1(Cash flow i,t-1) + � 2(Leverage i,t-1) + � 3(R&D i,t-1) + � 4(Size_i,t-1) + 

� 5(Size2
_i,t-1) + � (Industry dummies i) + � (Year dummies t) + � it   

Given that serial correlation in annual growth rates often carries relevant information on growth 

processes, we added the lagged variable Growthi,t-1 on the right side of the equation. According to Coad 

(2007), we expect a significant positive autocorrelation for the firms included in our sample15.  

In this model we add the variables Cash flow i,t-1 as a proxy of the weight of internal funds (expected 

sign +), Leveragei,t-1 as a proxy of debt burden (expected sign -), and R&D  i,t-1 investment, a proxy of 

                                                 
 
15 Firms included in our sample are in fact large listed firms, that in previous empirical studies show generally a positive 
autocorrelation, due to a smooth dynamics related to diversification through projects and sometimes through different lines 
of business. In contrast, small (and in particular innovative) firms often exhibit a negative autocorrelation, since extreme 
growth rates, both positive and negative, are likely to be reversed or attracted towards “normal” growth rates (Garnsey and 
Heffernan, 2005). 
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the innovative effort (expected sign +). We also include control variables Size i,t-1 (also squared, to 

capture non-linearity) and a set of industry dummies (two-digit SIC industry codes) and year dummies. 

We estimate our models using feasible general least squares regressions (GLS), using heteroskedastic 

and uncorrelated error structure16. In order to reduce endogeneity issues that can influence our 

estimations17 we use only lagged regressors, according to a large literature (Hillier et al., 2011; Moon 

& Tandon, 2007).  

Starting from this basic specification, we add the ADRIi index as a proxy for the governance quality of 

a country; then we include also some Family dummies, that capture different types of family firms. 

Furthermore, in some specifications we added some interaction terms  

� (Independent variable i,t-1 * ADRIH 
i) 

or 

� (Independent variable i,t-1 * ADRI i) 

to check if the effect of the independent variable on growth is influenced by the level of investor 

protection (ADRIH is a dummy variable that takes value 1 for countries with ADR index higher than 

the mean, and is used to interact continuous independent variables).  

Descriptive statistics and correlations for the key variables used in the paper are presented in Table 2 

and Table 3, respectively. We did not find any evidence of relevant multicollinearity problem, since 

correlation coefficients are all well below 0.25 and – afterwards – the check of VIF values of all the 

independent variables are below the conventional thresholds in any model. 

                                                 
 
16 In the context of panel data, heteroscedasticity and autocorrelation problems can be severe. Specifically, in the presence 
of heteroscedasticity and autocorrelation regression coefficients are unbiased but they become no longer efficient (bias in 
the standard errors). Given that autocorrelation is typical for macro panels with long time series (20-30 years) than in micro 
panels (Baltagi, 2008),  it is not of serious concern in our micro panel with unbalanced structure. Thus, we estimate GLS 
model with a heteroscedastic error structure to alleviate potential bias in the standard errors due to the non-constant variance 
across observations 
17 For example, it could be hard to distinguish whether firms with huge R&D investments grow more due to the effect of 
innovative activity from a reverse causality explanation, since high-growing firms could be more profitable and therefore 
could sustain more easily relevant investments in R&D. Firm growth and R&D investment therefore can be subject to the 
simultaneity bias.  
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TABLE 2 - Descriptive statistics 
 

Variable Mean S.D. Minimum Maximum 
1 Growth 0.026 0.244 -3.444 3.190 

 
2 R&D  0.013 0.044 0.000 0.880 

 
3 ADRI 3.068 0.662 2.000 5.000 

 
4 Cash flow 0.085 0.077 -0.877 0.859 

 
5 Leverage 0.248 0.162 0.000 0.997 

 
6 Firm size 14.600 1.758 10.201 19.705 

 
7 Firm size ^2 216.264 52.658 104.060 388.289 

 
8 Family 0.512 0.500 0.000 1.000 

 
9 Founder 0.127 0.333 0.000 1.000 

 
10 Heir 0.280 0.449 0.000 1.000 

 
11 Founder CEO 0.061 0.240 0.000 1.000 

 
12 Founder non-executive 0.052 0.222 0.000 1.000 

 
13 Founder not on the board 
 

0.015 
 

0.123 
 

0.000 
 

1.000 
 

14 Heir CEO  
 

0.077 
 

0.266 
 

0.000 
 

1.000 
 

15 Heir non-executive 
 

0.154 
 

0.361 
 

0.000 
 

1.000 
 

16 Heir not on the board 0.046 0.209 
 

0.000 1.000 
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TABLE 3 – Correlations 
 

 
† p<.10, * p<.05, ** p<.01, *** p<.001

Variable 1 2 3 4 5 6 7 8 9 10 11 12       13   14   15    16       
 1 Growth 1 

 
               

2 R&D -0.01 1 
 

              

3 ADRI 0.04* -0.09*** 1 
 

             

4 Cash flow 0.20*** 0.08*** 0.03† 1 
 

            

5 Leverage -0.02 -0.21*** 0.06*** -0.20*** 1 
 

           

6 Size 0.08*** 0.08*** 0.21*** 0.06*** 0.13*** 1 
 

 
 

         

7 Size ^2 0.08*** 0.07*** 0.21*** 0.06*** 0.14*** 1.00*** 1 
 

         

8 Family 0.01 -0.08*** -0.15*** -0.06** 0.05** -0.15*** -0.15*** 1 
 

        

9 Founder  0.03† -0.07*** -0.06** 0.01 0.07*** -0.13*** -0.12*** 0.38*** 1 
 

 
 

      

10 Heir -0.03 -0.01 -0.14*** -0.03† -0.03† -0.06** -0.06*** 0.66*** -0.27*** 1 
 

 
 

     

11 Founder CEO 
 

0.03 -0.02 -0.07*** 0.01 0.04** -0.12*** -0.12*** 0.27*** 0.72*** -0.20*** 1 
 

     

12 Founder non-exec. 
  

0.03 -0.06** -0.02 0.02 0.06** -0.06* -0.06* 0.23*** 0.54*** -0.12*** -0.07*** 1     

13 Founder not  
on the board 

-0.01 
 

-0.05** 
 

-0.02 
 

-0.02 
 

0.04† 
 

-0.02 
 

-0.02 
 

0.10*** 
 

0.27** 
 

-0.07*** 
 

-0.03 
 

-0.02 
 

1 
 

   

14 Heir CEO 
 

-0.03 
 

-0.00 
 

-0.04* 
 

-0.05** 
 

0.04** 
 

-0.09*** 
 

-0.09*** 
 

0.33*** 
 

-0.14*** 
 

0.50*** 
 

-0.10*** 
 

-0.08*** 
 

-0.04* 
 

1 
 

  

15 Heir non-exec. -0.01 -0.00 -0.10*** 0.01 -0.04* -0.00 -0.00 0.43*** -0.17*** 0.65*** -0.13*** -0.10*** -0.05* -0.15*** 1  

16 Heir not  
on the board 

-0.00 -0.00 -0.07*** -0.04* -0.08*** 0.02 0.02 0.20*** -0.08*** 0.30*** -0.06*** -0.05*** -0.02 
 

-0.07*** -0.009*** 1 
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RESULTS AND DISCUSSION 

Table 4 reports the findings for main regression specifications. We have estimated our explanatory 

models stepwise, with model (1) including only R&D and control variables, model (2) and (3) 

including respectively financial leverage and cash flow, model (4) taking account of the index of 

investor protection, and model (5) adding the family firm dummy.  

As we can see in model (1), and confirmed in all subsequent specifications, the lagged growth variable 

is strongly significant and positively related to the growth in the following year. As expected our large 

listed firms show a positive autocorrelation, with a magnitude of 10 %; these estimates are very close to 

results of García-Manjón & Romero-Merino (2012) and Coad (2007). 

The coefficients of firm Size show a significant non-linear relationship with growth. According to our 

quadratic specification, a positive relationship is detected, while the effect on growth is not linear and 

reduces for very large companies18. Furthermore, the Wald tests of the joint significance of the industry 

dummies and of the joint significance of the time dummies provide good results in all the models. In 

particular, it is interesting to mention that the coefficient for the year 2008 is positive in all the models, 

while the coefficient for the year 2009 becomes always negative and highly significant, highlighting 

the impact of financial crisis on corporate growth in Europe.  

As regards R&D investment, our first variable of particular interest, we report a positive and highly 

significant impact on corporate growth in the simplest specification (Model 1), in line with prior studies 

(García-Manjón & Romero-Merino 2012; Del Monte & Papagni 2003; Geroski & Machin 1992). This 

suggests that innovative corporations grow faster than non-innovative ones. However, in the following 

specifications, after the inclusion of leverage and cash flow, coefficients on R&D investment remain 

positive but reduce its magnitude and are only weakly significant. This result is probably related to the 

impact of cash flow and capital structure on investments, since capital constraints could allow relevant 

R&D investments only with an adequate support of internal resources (Hillier et al., 2011). R&D is no 

more significant in all models after the inclusion on ADRI and family firms variables. We can therefore 

accept Hypothesis 1 only in some specifications, since the effect of R&D is not robust to the inclusion 

of governance variables. 

                                                 
 
18 Also a linear specification would be however positive and statistically significant.  
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TABLE 4 - FGLS model of firm growth 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This table presents the coefficients and t-statistics (in parentheses) using GLS regressions with heteroskedastic error structure. Wald test1 is a 
test of the joint significance of the industry dummies; Wald test2 is a test of the joint significance of the year dummies; Wald test3 is a test of 
the joint significance of the reported coefficients. 

Dependent variable: Growthit Model (1) Model (2) Model (3) Model (4) Model (5) 
Growthit-1 0.108*** (7.90) 0.082*** (9.43) 0.087*** (8.30) 0.078*** (8.55) 0.090*** (6.85) 

 
R&D it-1 0.151** (3.01) 0.116* (2.09) 0.097† (1.71) 0.088 (1.61) 0.046 (0.76) 

 
Firm sizeit-1 0.134*** (8.86) 0.121*** (6.42) 0.106*** (6.18) 0.094*** (5.53) 0.119*** (5.46) 

 
Firm size ^2 it-1 -0.004*** (-8.34) -0.004*** (-6.01) -0.003*** (-5.74) -0.003*** (-5.13) -0.004*** (-5.14) 

 
Leverage it-1   -0.026** (-2.82) -0.012 (-1.23) -0.012 (-1.36) -0.023† (-1.70) 

 
Cash flowit-1     0.150*** (5.75) 0.181*** (7.78) 0.136*** (4.12) 

 
ADRI it-1       0.011*** (4.08) 0.010** (3.18) 

 
Familyit-1  
 

        0.005 
 

(1.46) 
 

Wald test1 

 
70.5 (11) 
 

 52.6 (11) 
 

 70.8 (11) 
 

 67.5 (11) 
 

 67.3 (11) 
 

 

Wald test2 

 
1235.5 (7) 
 

 1165.2 (7) 
 

 1177.2 (7)  1201.2 (7) 
 

 1045.1 (7) 
 

 

Wald test3 1607.8 (22)  1512.7 (23)  1556.0 (24)  1944.8 (25)  1342.0 (26)  
 

Constant -1.010*** (-8.77) -0.873*** (-6.02) -0.785*** (-5.98) -0.727*** (-5.61) -0.921*** (-5.51) 
 

Observations 3083  2926  2926  2926  2926  
† p<.10, * p<.05, ** p<.01, *** p<.001 
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As we can see in models 2, the coefficient of financial leverage is negative and statistically significant, 

confirming our second hypothesis. Highly leveraged firm cannot easily raise external financing due to 

the agency costs of debt that increase the cost of external funds and therefore adversely affect its 

investment decisions (Lang et al., 1995, Oliveira & Fortunato, 2006; Fotopoulos & Louri, 2002). 

However, also the effect of leverage reduces and become not statistically significant after the inclusion 

of cash flow and governance variables.  

In model 3 and all the following specifications we document a strong positive influence of cash flow on 

firm growth. This result, that is consistent with many studies (Fagiolo & Luzzi, 2006; Carpenter & 

Petersen, 2002; Brush et al., 2000) confirms also for large listed firms the existence of relevant frictions 

on financial markets, that could hinder the selection of good investment projects if a firm is not able to 

generate sufficient internal funds.  

Model 4 and 5 add two corporate governance variables: ADR Index and the family firm dummy. The 

coefficient of ADRI variable, namely the continuous variable capturing the index of investor 

protection, is positive and highly statistically significant, confirming our hypothesis 4. This indicates 

that firms obtain higher growth rate, other things equal, in countries with high investor protection, due 

to better access to external finance and better protection against expropriation by managers, supporting 

theoretical predictions of La Porta et al. (1997). Therefore, not only micro-level corporate governance 

influence firm growth (Lappalainen & Niskanen, 2009), but also macro-level governance as well.  

On the other side, the Family dummy is not statistically significant, showing that the average growth 

dynamics of family firms does not diverge from non-family firms. Taken family firms as a whole, this 

result seems to contradict the hypothesis that superior value and performance detected for family firms 

in Europe (Maury, 2006; Barontini & Caprio, 2006) can be explained by a higher growth rate of family 

firms19. We will consider later, however, if the heterogeneity of family firms characteristics is related to 

distinct growth rates, since many paper shown that different roles of the family could significantly 

affect firm performance and dynamics (Cucculelli & Micucci, 2008; Villalonga & Amit, 2006).

                                                 
 
19 This result could be consistent with the evidence provided by Chen et al. (2014), suggesting that family firms prioritize 
employment growth over sales growth, because they are concerned mainly about their reputation in the community and 
about having a long-term relationship with their employees.  
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 TABLE 5 - The impact of corporate governance and financial structure on firm growth  

 Model (6)      Model (7) Model (8) Model (9) 
Growthit-1                                     
 

0.092***     (6.84) 0.098*** (7.06) 0.100*** (6.73) 0.100*** (7.05) 

R&D it-1                   
 

0.057         (0.94) 0.079 (1.23) 0.040 (0.65) 0.065 (1.04) 
 

Familyit-1   
                  

0.008          (0.43) 0.006† (1.81) 0.005 (1.45) 0.007† (1.86) 

Cash flowit-1                   0.134***     (4.04) 0.130*** (3.97) 0.137*** 
 

(4.40) 0.167*** (4.46) 

Leverage it-1                     -0.023†        (-1.73) -0.020 (-1.52) -0.040** (-2.66) 
 

-0.020 (-1.53) 

Firm sizeit-1                   0.119***      (5.45) 0.126*** (5.75) 0.120*** (5.49) 0.121*** (5.47) 
 

Firm size ^2 it-1     -0.004***     (-5.14) -0.004*** (-5.45) -0.004*** (-5.14) -0.004*** (-5.17) 
 

ADRIit-1                     0.010*        (2.43) 0.009* (2.02) -0.012 (-1.24) 0.021** (2.73) 
 

Family it-1*ADRI it-1         -0.001        (-0.14) 
 

      

R&D it-1*ADRI h it-1         -0.163 (-0.89)  
 

   

Leverage it-1*ADRI h it-1     0.087** (3.09)  
 

 

Cash flow it-1*ADRI h it-1       -0.140* (-2.06) 

Wald test1              59.58(11)  60.3(11)  78.9 (11)  59.6 (11)  

Wald test2                        1047.81(7)  1046 (7)  1042 (7)  1047 (7)  

Wald test3                        1300.72(27)  1303(27)  1365 (27)  1300 (27)  

Constant      -0.920***   (-5.48) -0.943*** (-5.58) -0.900*** (-5.34) -0.911*** (-5.33) 

Observations    2635  2635  2635  2635  
† p<.10, * p<.05, ** p<.01, *** p<.001 
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In table 5 we consider the moderating effect of investor protection on the relationship between firm 

variables and growth. From model 6 to 9, the coefficients on the interactions among Independent 

variables and the ADR index (ADRI is continuous in model 6, the dummy ADRIH in models 7-9) 

capture the difference in the effect induced by the firm variable on growth related to the level of 

investor protection 

Results show that the interaction of ADRIH with both leverage and cash flow are statistically 

significant. Within countries with low investor protection the effect of leverage and cash flow on 

growth are more intense than the whole counties: when compared to model 5, leverage coefficients 

becomes more negative and statistically significant (model 8), and also cash flow increases its positive 

and significant coefficient (model 9). Furthermore, the reverse sign of the interactions with the ADRIH 

dummy suggest that in high investor protection countries financial constraints exert a significantly 

lower effect on growth. Firms operating in countries with efficient legal systems and active financial 

markets could therefore use more easily long-term external financing and are therefore less linked to 

the ability to generate cash flows to support firm growth. Hypothesis 4a is thus supported. 

In table 5 however the interactions of ADRIH with R&D and of the ADRI index with the family 

dummy are not significant, rejecting Hypothesis 4b and 4c. After taking into account other independent 

variables, the effect of investment in R&D on sales does not seem related to the level of investor 

protection. The same result is obtained for family firms, whose growth does not seem significantly 

related to the level of investor protection. The general result found in Model 5, namely a growth rate 

not significantly different from non-family firm, is therefore confirmed also considering different levels 

of the ADR Index.  

Since has been remarked that family firms heterogeneity may influence many dimensions of family 

enterprises (Chua et al., 2012), in table 6 we explore the relationship between various family 

characteristics and growth. 
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TABLE 6 – The impact of both internal and external corporate governance on firm growth

 Model (10) Model (11) Model (12) 

Growthit-1 0.088*** (8.31) 0.088*** (7.94) 0.095*** (7.62) 

R&D it-1 0.073 (1.22) 0.086 (1.37) 0.109† (1.75) 

ADRI  it-1 0.010** (3.27) 0.009** (3.11) 0.006 (1.55) 

Cash flowit-1 0.162*** (6.32) 0.159*** (5.98) 0.148*** (5.22) 

Leverage it-1 -0.021† (-1.96) -0.014 (-1.93) -0.011  (-1.05) 

Firm sizeit-1 0.106*** (5.88) 0.110*** (6.16) 0.112*** (6.12) 

Firm size ^2 it-1 -0.003*** (-5.51) -0.003*** (-5.80) -0.003***  (-5.77) 

Founder it-1 0.023*** (4.61)     

Heir it-1 -0.002 (-0.52)     

Founder CEOit-1   0.023*** (3.90) -0.014  (-0.35) 

Founder non-executiveit-1   0.031*** (4.06)           0.033 (0.98) 

Founder not on the board it-1   0.009 (0.81) -0.375  (-0.77) 

Heir CEO it-1   -0.011** (-2.33) -0.096***  (-4.78) 

Heir non-executive it-1   -0.003 (-0.75) -0.034  (-1.19) 

Heir not on the board it-1   0.001 (0.14)  0.033 (0.52) 

Founder CEO it-1*ADRI  it-1      0.012 (0.88) 

Founder non-executiveit-1*ADRI  it-1     -0.001 (-0.007) 

Founder not on the board it-1*ADRI  it-1     0.129          (0.79) 

Heir CEO it-1*ADRI  it-1     0.029*** (4.67) 

Heir non-executive it-1*ADRI  it-1      0.010 (1.05) 

Heir not on the board it-1*ADRI  it-1      -0.014 (-0.58) 

Wald test1 56.79(11)  70.49(11)  55.33(11)  

Wald test2 1134.12(7)  1105.04(7)  1079.60(7)  

Wald test3 1650.52(27)  2366.52(31)  1798.78(37)  

Constant -0.814*** (-5.94) -0.839*** (-6.25) -0.843*** (-6.12) 

Observations 2926  2926  2926  
† p<.10, * p<.05, ** p<.01, *** p<.001       
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First, we test the effects of Founder and Heirs status on growth. Family-controlled corporations 

exhibit a higher growth rate when the Founder is present, while the effect of Heirs is not 

statistically significant (model 10). This can be explained by the fact that founder has a talent, 

profound business expertise and entrepreneurial orientation that may allow firm to grow 

extensively. This result confirms that family firms on average perform better with a presence of 

founder (Villalonga & Amit, 2006; Barontini & Caprio, 2006). In model 11, we look at the 

association between the life-cycle of the family firm (Founder vs. Heirs) and the involvement of 

family members in the management of the company (Family CEO, Professional CEO, Family not 

on the board), in order to investigate more precisely the relationship between family control and 

firm growth. Results show that in founder-family firms the growth rate is significantly higher than 

in non-family firms when the CEO is a family member, but also when a “professional” manager is 

hired growth rate is high (also, slightly higher than for family CEO). In the limited number of cases 

in which family member does not sit on the board the growth is not different from non-family firms.  

Looking at the second (or later) generation of family firms, when a family member holds the role of 

CEO growth rates significantly reduces. This result matches with previous research, that 

highlighted in the US a negative performance of family firms when a descendant takes the role of 

CEO (Villalonga & Amit, 2006) or, in European countries, a better performance of descendant 

firms when the CEO is outside the family (Barontini & Caprio, 2006). The common idea behind 

these results is that while founders are likely to be skilled entrepreneurs, there is no reason to 

suppose that heirs inherit particular managerial skills by the founders. Thus, the decision to appoint 

a family CEO can simply signal that the selection of the most brilliant candidates for the position 

has not been done, with the aim to enjoy private benefits of control by the family. 

Model 12 show the interaction between family dummies and the ADR Index, taken in this case as a 

continuous variable. The ADRI coefficient considers the impact of investor protection on firm 

growth for non-family firms, and shows a positive, but not significant coefficient. All interactions 

between ADRI and each family dummy capture the incremental effect for family firms determined 

by a better investor protection on firm growth. We find that founder-family firms are not 

statistically different, in terms of sensitivity of growth to ADRI, from non-family firms20. A very 

significant interaction emerges however for heirs-family firm in which the family member holds the 

position on CEO. As shown before, for this cluster of family firms’ growth rates significantly 
                                                 
 
20 However, for founder-CEO firms we can reject the null hypothesis that ADR Index is not significantly related to 
growth.  
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reduces; however, the sensitivity of growth to ADRI is positive and strong: it could signal that high 

investor protection reduces the extraction of private benefits of control by family CEOs, with a 

positive impact on growth rates.  

 

CONCLUSIONS 

In the present study we examine the impact of corporate governance and firm financial 

characteristics on firm growth. In line with widely-attributed positive effects of corporate 

governance on firm performance and value, we document a positive corporate governance-firm 

growth relationship. These results provide a new view within the international corporate governance 

literature.  

One of the major insights of the present paper is that firm growth is driven by determinants at both 

micro- and macro-level, namely the level of investor protection. Development of this insight will 

require future research based on an interdisciplinary and multilevel approach, which may follow 

three general research strategies.  

The first would be to investigate the relationship between firm growth and macro-level corporate 

governance in other institutional settings rather than the European one. Due to the diversity of 

corporate governance models across advanced capitalist economies (Aguilera and Jackson, 2003), 

future research on firm growth can highly benefit from studies analyzing growth dynamics within a 

single corporate governance model or from comparative studies encompassing simultaneously 

several corporate governance models. 

Corporate governance includes not only external mechanisms like governance and legal 

environment, but also internal mechanisms such as ownership structure and board composition 

(Denis and McConnell, 2003). This points out to the second research strategy that would be to 

consider the influence of internal corporate governance mechanisms on firm growth. It is very 

likely that factors like different types of business ownership (financial investors, banks, or 

government) and level of education, expertise and motivation of board members are likely to 

exhibit impact on growth patterns of a firm. Moreover, interplay between external and internal 

corporate governance mechanisms is of significant interest in order to capture an impact of 

corporate governance on firm growth.  

Furthermore, we agree with Baum et al. (2001); McKelvie and Wicklund (2010) that future 

research on this topic is important to develop theory. Therefore, the third research strategy would be 

to assess the modes of firm growth across countries with different governance and legal 

environments identifying the determinants of different growth paths.   
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We believe that our paper can provide interesting insights both at the firm- and country-level.  

First of all, it highlights the importance of securing internal funds for financing growth, especially 

in countries with poor investor protection. Cash flow is not only the instrument to meet unexpected 

contingencies and short-term obligations, but it can provide better access to the sources of external 

financing in the marketplace allowing a firm to grow faster in comparison with its rivals. 

Concerning the use of debt, it’s clear that external financing represents a good option of financing, 

in particular if the controlling shareholders is afraid of the potential risk of dilution of her stakes, 

but the constraints that existing leverage induces on growth opportunities should not be 

undervalued. 

This paper provides also empirical support to those recommendations of policy makers advocating 

increase of the level of investor protection, given that high level of investor protection fosters better 

capital allocation (Wurgler, 2000; Morck et al., 2000) and enhances firm growth, raising the 

competitiveness of European firms. Furthermore, raising governance standards can also affect 

transparency and accountability of corporate behavior  

Our paper has also some limitations. We examined in this study only relatively large corporations. 

Analysis of the impact of macro-level corporate governance and financial structure on growth rate 

across firms of other sizes represents one potential avenue for the future research. Furthermore, in 

our analysis we have covered 11 EU countries, therefore further studies in other EU members could 

give a more complete picture of growth dynamics in the Eurozone, and could also be extended to 

some emerging markets.  
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CONCLUSIONS 

The present PhD thesis examines the effect of corporate governance on R&D investment and firm 

growth using a sample of 832 large publicly-traded companies from 12 industrial sectors 

(petroleum, consumer durables, basic industry, construction, capital goods, transportation, 

unregulated utilities, services, leisure, food and tobacco, textiles and trade) and 11 Continental 

European counties (Belgium, Denmark, Finland, France, Germany, Italy, the Netherlands, Norway, 

Spain, Sweden and Switzerland) for the period 2002 - 2011. 

This study shows that ownership structure shapes the organizational propensity to invest in R&D. In 

particular, family-controlled and state-controlled corporations exhibit lower R&D investments in 

contrast to widely-held corporations. In addition, presence of financial investors as major 

blockholder hampers organizational propensity to invest in R&D. I also find that Tobin’s q 

influences positively R&D investment hilighting that high market valuation encourages large 

publicly-traded firms to invest more in R&D. Furthermore, I show that financing decisions, firm 

profitability and corporate governance characteristics, both at micro and at macro level, 

significantly shape growth rate of a firm. The positive relation between R&D investment and firm 

growth confirms that companies grow by innovating. Financial leverage is negatively related to 

firm growth, while cash flow stimulates the expansion of sales, a result consistent with the existence 

of financial constraints on growth. Better investor protection enhances firm growth and reduces the 

sensitivity of growth to leverage and cash flow.  

This thesis highlights the importance of securing internal funds for financing growth, especially in 

countries with low investor protection. Cash flow is not only the instrument to meet unexpected 

contingencies and short-term obligations, but it can provide better access to external financing in 

the marketplace allowing a firm to grow faster in contrast to its competitors. Concerning the use of 

debt, it’s clear that external financing represents a good option of financing, particularly if the 

controlling shareholders are afraid of the potential risk of dilution of her stakes, but it cannot be 

undervalued the constraints that existing leverage induces on growth opportunities. 

From the policy perspective, this investigation provides also empirical support to those 

recommendations of policy makers advocating increase of the level of investor protection, given 

that high level of investor protection fosters better capital allocation (Claessens, 2006; Wurgler, 

2000; Morck et al., 2000) and enhances firm growth, raising the competitiveness of European 

companies. Furthermore, raising corporate governance standards can also influence transparency 

and accountability of firm behavior.  
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A thorough theoretical analysis was conducted to apply the most appropriate scientific strategy to 

the study. I have tried to follow the scientific guidelines carefully in order to enable repetition of the 

steps taken during the study process with the same results. In Chapter 1, I limited the review of the 

literature to influential articles published in established peer-reviewed journals, mainly from 

economics and management. This choice has been made because academic journals likely to have a 

major impact on the field. I also included some works from other disciplines that met the research 

purpose and were relevant to the discussion. In Chapters 2 and 3, the quantitative research approach 

has been adopted. The sample of large listed firms from 11 EU countries was used to test the 

formulated hypotheses. This renders comparability of this study to similar studies analyzing the 

impact of corporate governance on R&D investment and firm growth across firms of other sizes 

and/or operating in other parts of the world.   

Through its analysis of the impact of both internal and external corporate governance mechanisms 

on R&D investment and firm growth this study offers a first step towards a more fine-grained 

understanding of the phenomena. It contributes to knowledge in the field of corporate governance 

and economics of innovation. This research could be complemented by other studies examining 

research opportunities arising from the inherent limitations discussed-above. One potential avenue 

for the future research would be to analyze the relationship between corporate governance, R&D 

investment and firm growth across small-and-medium companies and/or private firms. This can 

help to obtain a more complete picture of the phenomena. Further work may also investigate the 

influence of corporate governance on R&D investment and firm growth in the EU countries that 

were not covered in this study. In doing so, necessary empirical evidence can be produced and 

accumulated for the development of relevant public policies raising the competitiveness of 

European companies.  In addition, due to the diversity of corporate governance practices across the 

globe, it might be highly beneficial for future research to use samples from different parts of the 

globe.   
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