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Abstract 

We investigate the influence of non-executive outside directors on firms’ innovative 

performance for a sample of 1,393 listed firms in the EU-15 member states plus Norway 

and Switzerland in the period 2005 to 2010. Our results show that the fraction of non-

executive outside directors on the board is associated with a significant decrease in the 

number of patent applications if competition in the market is low. This may indicate that 

restrictive monitoring and lower advising competences of outside directors mitigate 

executives’ incentives to innovate. In industries with effective competition, the negative 

influence of outsiders is offset by the pressure to focus on innovation strategies. 
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1. Introduction 

In this paper we investigate the influence of non-executive outside directors on the 

board on the innovative activities of European listed firms and the mediating role of 

competition in this process. Innovation has been identified as an essential determinant 

for growth and the competitive position of a firm in the market. An increasing number 

of recent studies have focused on factors influencing innovation strategies in publicly 

traded firms. In these typically manager-led firms, the separation of management and 

control goes along with a discretionary scope for decision-making which enables the 

management to pursue private objectives. Since investments in R&D projects are 

complex, and future outcomes are relatively uncertain and hardly to predict, managers 

may have incentives to focus on short-term financial performance at the cost of 

sustainable innovation strategies with a longer time horizon to avoid the risk of 

dismissal or to maximize short-term remuneration (Aghion et al., 2013; Manso, 2011). 

Consequently, previous research has studied the role of certain corporate 

governance indicators in the innovation process, for instance regarding the ownership 

structure (Aghion et al., 2013; Czarnitzki and Kraft, 2009; Ughetto, 2010) or national 

institutional differences (Miozzo and Dewick, 2002; Munari et al., 2010). Another 

branch of research examines certain management characteristics and abilities (Barker III 

and Mueller, 2002; Galasso and Simcoe, 2011; Talke et al., 2010) whilst others address 

the influence of non-executive outside directors on innovation. While firm interlocks via 

multiple directorships have been widely explored in the finance and governance 

literature (e.g. Adams et al., 2010; Bebchuk et al., 2009), first empirical studies 

highlight their relevance in the context of innovation (e.g. Balsmeier et al., 2014). From 

a theoretical perspective one might argue that non-executive outsiders either enhance the 

monitoring and advising intensity of the board increasing executives’ efforts to innovate 

or that outside directors reduce executives’ incentives to innovate if they lack firm- or 
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technology-specific knowledge and experience. It is further argued that outside directors 

with multiple directorships may face time constraints that prevent them from sufficiently 

exercising their supervisory function in the appointing firm (Fich and Shivdasani, 2006). 

In this study, we contribute to the existing literature in several ways. First, using 

comprehensive panel data, we were able to trace a complete network of interlocking 

directorates among all listed firms in 17 European countries for the period 2005 to 2011. 

In addition, this cross-country research design allows us to examine the relationship 

between outside directors and innovation activities from a broader perspective compared 

to a single country design. Second, the empirical results provide further insights to 

evaluate the outcomes of outside directors on the board for the appointing firms. While 

the effect of non-executive outside directors on the board on the number of patent 

applications as a proxy for innovation is insignificant for the total sample and in 

industries with fierce competition, we find a significant negative influence if 

competition in the market is low suggesting that competition compensates for the 

negative influence of outside directors in terms of innovation.  

The rest of the paper is organized as follows. In section 2 we develop our 

hypotheses based on the literature. In section 3 we discuss the legal and institutional 

framework, describe the compilation of the sample and the chosen methodology. In 

section 4 we present the empirical results regarding the influence of outside directors on 

the board on innovation. Section 5 concludes and illustrates the relevance for 

subsequent research in the field of firm networks and innovation. 

2. Theoretical Framework and Literature Review  

Traditionally, economists use agency theory to explain managerial behavior. As 

large modern companies are characterized by the separation of ownership and control, 

managers have certain discretionary to pursue personal interests that may deviate from 
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shareholders’ interests (Jensen and Meckling, 1976; Williamson, 1964). This conflict of 

interest gains particular importance regarding long-term oriented innovation strategies 

with risky and unpredictable outcomes that require reasonable investments in R&D 

activities (Aghion and Tirole, 1994).  

Investments in innovative long-term oriented projects might be reduced because of 

short-term maximization of profits that improve a manager’s valuation by the board at 

the cost of lower returns to long-term projects (Hirshleifer, 1993). Further, due to the 

rather unpredictable outcomes of innovation projects, risk-averse managers may reduce 

spending on innovative projects to avoid the risk of failure (Manso, 2011). On the 

contrary, managers may have incentives for a higher rate of innovative activities, since 

director remuneration is often strongly related to firm size rather than to profitability 

(Czarnitzki and Kraft, 2009). As a consequence, the level and kind of innovative 

activities a modern company pursues will depend on the preferences and characteristics 

of the CEO (Barker III and Mueller, 2002 or Green, 1995). 

Among other factors executives’ incentives to innovate are likely to be influenced 

by the structure of the board, in particular by the representation of non-executive outside 

directors. Regarding the influence of these outsiders one might argue, on the one hand, 

that their participation might increase the monitoring and advising intensity in the 

boardroom. It is found that independent outside directors who hold additional mandates 

are more independent (Hermalin and Weisbach, 1998) and experienced (Ferris et al., 

2003; Fich, 2005). In this case, outside directors are valuable to support the management 

in strategic decision-making as they diffuse scarce and specific information and 

knowledge (e.g. Coles et al., 2012; Faleye et al., 2011; Kor, 2003; Kor and 

Sundaramurthy, 2009). Further, outsiders can contribute to realize long-term oriented 

growth strategies in protecting the management from dismissal in the case of short-term 

income risks (Aghion et al., 2013; Manso, 2011).  
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A negative impact has to be assumed if non-executive outsiders on the board lack 

detailed knowledge on firm-specific processes or innovation-related tasks or for the case 

that outsiders face time restrictions (Core et al., 1999; Fich and Shivdasani, 2006). If 

outside directors are limited in evaluating whether the failure of an innovative project is 

random or due to wrong management decisions, the presence of outsiders should further 

mitigate executives’ incentives to innovate (Aghion et al., 2013). Balsmeier et al. (2014) 

provide evidence that outside directors on the board who are not experienced with 

similar innovative activities at their home firms reduce the number of patents of the 

appointing firms. 

Given that outside directors harm managers’ incentives to innovative, the question 

arises about the moderating role of competition. One might argue that managers are 

particularly discouraged from investing in innovation by the monitoring directors if they 

serve on the board of firms in industries with relative low competition. On a highly 

competitive market, however, this negative relationship should be mitigated as the 

manager is disciplined by the pressure to focus on innovation (Aghion et al., 2013 or 

similar Giroud and Mueller, 2011). 

3. Data and Methodology 

3.1. Institutional and Legal Framework 

While previous studies usually monitor the relationship between corporate 

governance characteristics and innovation on the country level, the use of a transnational 

dataset enables us to account for institutional and legal differences between countries 

(e.g. Davis et al., 2012; Ferraro et al., 2012; Munari et al., 2010). This aspect is 

particularly relevant when boards of directors, with technical differences in their 

composition, role and characteristics on the country level are examined. 

For instance, while in Anglo-Saxon countries boards are typically characterized by 
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a monistic structure, other countries, like Germany or the Netherlands, permit a formal 

separation of the management and supervisory board. Some other countries, for example 

Belgium or France, exhibit mixed board structures (Heidrick & Struggles, 2009). While 

executive directors are responsible for the management of operations, non-executive 

directors primarily advise the management in strategic decisions, monitor its actions, 

decide about management remuneration and appoint or recall executive directors. The 

specific structure of the board influences the coordination between executive and non-

executive directors. It is probable that information asymmetries between executive and 

non-executive directors are more pronounced in two-tiered boards (Adams and Ferreira, 

2007). At the same time, two-tiered boards tend to be characterized by a more 

independent position of non-executive directors. These differences may result in a 

higher demand for independent outside directors on one-tiered boards and stronger 

cooperation between executive and non-executive directors in firms with two-tiered 

board structures, respectively (Ringleb et al., 2010). 

In addition, the importance of a transnational perspective is motivated by further 

converging processes in the European Union, for instance the emergence of a unified 

European patent system, the introduction of the European Company (“Societas 

Europea”, SE) or the publication of a corporate governance framework by the European 

Commission in the year 2011 (European Commission, 2001, 2011). 

3.2. Data and Econometric Set-Up 

Our data was obtained from different sources which were linked together. The 

sample base of our analysis was provided by the Monopolies Commission (2014) and 

stems from the “Officers & Directors” database of Thomson Reuters which contains 

detailed information regarding executive and non-executive directors on the boards of 

stock-market listed firms. Our analysis focuses on the EU 15 member states as well as 
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Norway and Switzerland. In a next step the identified firms were merged to the Bureau 

van Dijk’s ORBIS database via their ISIN number which served as the unique identifier. 

ORBIS provides detailed balance sheet, ownership and also patent data on European 

firms and businesses which enables us to supplement director information with 

performance indicators, sector codes and the number of patent applications on the firm-

level. To eliminate relations within corporate groups, all majority-owned subsidiaries 

were removed from the sample. Furthermore, firms operating in the sector of financial 

intermediation were also dropped. Finally, director linkages between firms were 

calculated on a basis of 5.370 firms with 28.158 firm-year observations and 69.568 

mandate holders for the time period from 2005 to 2011. 

For our further analysis on the effects of outside directors on firms’ innovation 

performance we only take those firms into account which showed at least one patent 

application at the European Patent Office (EPO) between 2000 and 2010. After 

elimination of data with missing values in the variables of interest our final sample 

consists of 1.393 firms in an unbalanced panel with 5.574 firm-year observations 

between 2005 and 2010. The corresponding summary statistics are displayed in Table I. 

The definitions of the variables and sources are described in Table A1 in the Appendix. 

We use the number of a firm’s patent applications (PAT) in a current year as a 

proxy for innovation performance. Our central explanatory variable of interest is the 

fraction of non-executive outside directors on the board (SH_OUT). Additionally, we 

use a number of further firm-specific control variables, such as capital intensity 

(CAPINT), number of employees (EMPL), firm age (AGE), number of executive 

directors (EXD), number of non-executive directors (NONEXD), R&D expenditures 

(RD) and a dummy variable BLOCK which equals 1 if there is at least one shareholder 

who holds more than 25 percent of a firm’s equity.  

(Table I: Summary Statistics) 
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Based on the available information for around 730.000 firms in the entire ORBIS 

database for the countries of interest, we also calculated a competition measure 

(CONC), such as proposed by Aghion et al. (2005) which enables us to label industries 

as less or more competitive. That is, “high/low competition” is the subsample where the 

competition measure is above/below the sample median. Table I illustrates that the firms 

in the sample submit on average 19 patents per annum to the EPO. The mean difference 

t-test in Table II shows weak structural differences between firms in less competitive 

industries compared to firms in fiercely competitive markets with regard to patent 

applications. Further, the average fraction of outside directors on the board is about 30 

percent in both subsamples. 

(Table II: Mean Comparison t-Test) 

Since the number of patent applications is restricted to non-negative integer values 

and also characterized by many zeros, we estimate count data models as the following: 

 

where PATit+1 denotes the future patent applications of firm i, Zit accounts for the 

share of non-executive outside directors on board of the respective firm and Xit 

represents the set of our additional control variables. Furthermore, year, country and 

industry dummies were included in the regression model. To control for unobserved 

heterogeneity, we introduce fixed effects into the model by using the pre-sample mean 

method proposed by Blundell et al. (1999). We estimate Poisson models as well as zero-

inflated hurdle models as a robustness check. Since the presence of outside directors 

may be influenced by time-varying factors that cannot be observed, our regression 

model may suffer from an endogeneity bias. By using the yearly mean share of outside 

directors on the regional level (NUTS 3) and the number of firms in the region 
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accordingly as instruments we perform the control function approach (see e.g. 

Wooldridge, 2010). This procedure did not provide evidence of endogeneity in the 

regression model.  

4. Empirical Results 

In line with previous research our results presented in column (a) of Table III 

show that an increasing share of outside directors on the board has no significant effect 

on firms’ patent activities (Balsmeier et al., 2014). When we split the sample in the 

group of firms in a low (column (b)) and high (column (c)) competitive environment, 

we find that a one percent increase in the fraction of outside directors leads to a 

reduction of firms’ patent activity by 0.44 percent in a less competitive environment. 

For firms in the high competition subsample no significant effect is found.  

(Table III: Regression Results) 

A limitation of the empirical findings might be that we neglected investments in 

research and development (R&D) which have been identified to be essential for a firm’s 

innovative performance (Czarnitzki et al., 2009; Griliches, 1990; Pakes and Griliches, 

1980). To address this concern, we repeated the estimations including information on 

R&D as an additional explanatory variable. Since a large number of European firms in 

the sample are exempted from the obligation to publish data on R&D, the sample is 

reduced to 3,648 firm-year-observations. The estimation results displayed in Table A1 

in the Appendix remain qualitatively unchanged. If competition is low, the number of 

patent applications is reduced by 0.41 percent if the fraction of outside directors rises by 

one percent. With regard to R&D we find that a doubling on R&D investments 

significantly increases the patent activity by about a fifth in the full sample while the 

relationship is stronger in industries with higher competition intensity. 
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The empirical results remain robust when zero inflated hurdle models are applied 

as well as when the control function approach is implemented. Further, we tested the 

possibility of time constraints of outside directors but found no evidence that firms with 

and without a majority of busy outside directors differ in their monitoring activities. 

5. Discussion  

The empirical findings suggest a critical appraisal of outside directorships with 

respect to innovation. Outside non-executive outside directors on the board have a 

negative and significant influence on the number of patent applications of the firms they 

monitor when competition in the market is low. The negative relation may be due to the 

fact that outside directors are associated with generally restrictive monitoring and lower 

advising competences. One might argue that outsiders on the board face a lack of firm-

specific knowledge and experiences mitigating their capability to evaluate long-term 

oriented innovation strategies. This should in turn reduce executives’ incentives to 

innovate.  

However, if competition intensity is comparatively high, the market pressure 

obliges the management to innovate. Effective competition in an industry would thus 

offset managers’ incentives for a restrictive innovation policy. Further, van Reenen 

(2011) argues and finds evidence that competition has a positive influence on 

management quality what might in turn mitigate the need for advising and monitoring 

by outsiders. Overall, the results indicate that competition compensates for the negative 

influence of outside directors in terms of innovation. 

The empirical results also exhibit implications for competition policy. First, the 

results do not provide evidence that outside directorships are a mechanism for informal 

agreements or intensified collusion in terms of technology strategies given that firm 

networks via multiple directorships have a negative influence on the number of patent 
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applications, particularly if product market competition is low. Second, our results may 

reflect that sending firms try to exploit the target firm in order to reduce innovative 

activities of the latter in markets with low competition. To analyze this possible 

explanation in more detail, further research should consider different types of firm 

linkages in more detail. In particular, it is essential to further examine the direction of 

director firm linkages, e.g. to separate the specific effects for sending and receiving 

firms or to consider horizontal or vertical firm linkages along the supply chain and 

simultaneous minority shareholdings. Further, the inclusion of individual characteristics 

of multiple directors is a promising approach to increase the knowledge on the causes 

and effects of firm linkages via multiple directorships in the context of innovation.  
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Tables and Figures 

Table I: Summary Statistics 

Variable No. Obs. Mean Std. Dev. Min Max 

PAT 5,574 19.05 99.76 0 2,047 

SH_OUT 5,574 0.31 - 0 1 

CAPINT 5,574 792.02 9,333.35 5 365,294 

EMPL 5,574 14,565.33 47,029.93 10 592,964 

AGE 5,574 46.72 51.16 1 491 

EXD 5,574 6.71 4.60 0 28 

NONEXD 5,574 6.36 3.85 1 31 

BLOCK 5,574 0.31 - 0 1 

PATMEAN 5,574 9.13 55.40 0 1,041 

d(PATMEAN=0) 5,574 0.11 - 0 1 

CONC 5,574 0.96 0.03 0.71 1.00 

RD 3,648 128,447.60 531,522.70 0 6,651,224 

d(RD=0) 3,648 0.06 - 0 1 
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Table II: Mean Comparison t-Test 

Variable Total Low High Mean Comparison  
t-Test Competition 

PAT 19.05 21.26 16.70  1.725* 

SH_OUT 0.31 0.30 0.31 -1.102 

CAPINT 792.02 863.20 716.31 0.596 

EMPL 14,565.33 12,173.22 17,109.77 -3.895*** 

AGE 46.72 42.09 51.64 -6.957*** 

EXD 6.71 6.78 6.64 1.099 

NONEXD 6.36 6.17 6.56 -3.762*** 

BLOCK 0.31 0.30 0.32 -1.859 

PATMEAN 9.13 10.77 7.38 2.311** 

d(PATMEAN=0) 0.11 0.11 0.11 -0.189 

No. Observations 5,574 2,873 2,701   

RD 128,447.60 129,468.10 127,191.30 0.130 

d(RD=0) 0.06 0.04 0.08 -4.162*** 

No. Observations 3,648 2,013 1,635   
Note: Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01. 
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Table III: Regression Results 

 Variable Total Low Competition High Competition 

 
(a) (b) (c) 

SH_OUT -0.213 -0.442*** 0.119 

  (0.176) (0.171) (0.250) 

log(CAPINT) 0.142** 0.251*** 0.105 

  (0.064) (0.069) (0.089) 

log(EMPL) 0.172*** 0.219*** 0.132*** 

  (0.037) (0.038) (0.043) 

log(AGE) 0.031 0.009 0.028 

  (0.056) (0.059) (0.073) 

EXD -0.005 -0.009 0.000 

  (0.009) (0.010) (0.011) 

NONEXD -0.003 -0.003 0.012 

  (0.012) (0.014) (0.014) 

BLOCK 0.022 0.025 -0.063 

  (0.101) (0.089) (0.131) 

log(PATMEAN) 0.754*** 0.735*** 0.755*** 

  (0.035) (0.041) (0.039) 

d(PATMEAN=0) -1.610*** -1.430*** -1.762*** 

  (0.169) (0.227) (0.179) 

Constant -1.020 -1.509* -1.476* 

  (0.755) (0.799) (0.818) 

Joint significance of industry 
dummies χ

2
(16) 

50.27*** 108.17*** 53.65*** 

      
Joint significance of country 
dummies χ

2
(16) 

62.93*** 76.62*** 80.87*** 

      
Joint significance of year 
dummies χ

2
(4) 

13.03** 6.39 9.39** 

      

No. Observations 5,574 2,873 2,701 
Pseudo Log-likelihood -24,414.62 -11,928.79 -11,229.66 

Note: Poisson estimations with pre-sample mean, dependent variable PATt+1, clustered standard errors in brackets. 

Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Appendix 

Table A1: Definition of Variables 

Variable Definition Source 

PAT Number of patent applications Bureau van Dijk 

SH_OUT Fraction of outside (non-executive) directors on the 
board 

Thomson Reuters 

CAPINT Capital intensity =Total Assets/Employees  

Bureau van Dijk 

EMPL Number of Employees 

AGE Firm age in years 

EXD Number of executive directors on the board 

NONEXD Number of non-executive directors on the board 

BLOCK Dummy variable =1 if at least on shareholder owns 25 
percent or a higher share of a firm’s equity 

PATMEAN Average number of patent applications in the pre-
sample period 1978 to 2004 

d(PATMEAN=0) Dummy indicating zero pre-sample (1978 to 2004) 
patent applications 

CONC Competition measure on the industry-level, following 
(Aghion et al., 2005) 

RD Expenditures on research & development (R&D), 
thousand EUR 

d(RD=0) Dummy indicating zero R&D expenditures 
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Table A2: Regression Results (Poisson Estimation with Pre-Sample Mean) 

 Variable Total Low Competition High Competition 

 
(a) (b) (c) 

SH_OUT -0.178 -0.406** 0.163 

  (0.168) (0.167) (0.246) 

log(CAPINT) 0.032 0.157** -0.015 

  (0.068) (0.065) (0.086) 

log(EMPL) 0.058 0.107** -0.003 

  (0.048) (0.052) (0.056) 

log(AGE) 0.052 0.03 0.053 

  (0.059) (0.064) (0.072) 

EXD -0.010 -0.010 -0.008 

  (0.009) (0.010) (0.010) 

NONEXD -0.007 -0.003 0.006 

  (0.011) (0.014) (0.014) 

BLOCK -0.002 0.000 -0.083 

  (0.099) (0.092) (0.132) 

log(PATMEAN) 0.647*** 0.630*** 0.632*** 

  (0.042) (0.042) (0.048) 

d(PATMEAN=0) -1.370*** -1.088*** -1.626*** 

  (0.230) (0.292) (0.253) 

log(RD) 0.214*** 0.211*** 0.252*** 

  (0.045) (0.047) (0.055) 

d(RD=0) 2.114*** 2.004*** 2.493*** 

  (0.481) (0.504) (0.636) 

Constant -1.246 -1.945** -1.894** 

  (0.774) (0.789) (0.790) 

Joint significance of industry 
dummies χ

2
(16) 

354.99*** 406.20*** 166.22*** 

      
Joint significance of country 
dummies χ

2
(16) 

53.19*** 63.75*** 130.91*** 

      
Joint significance of year 
dummies χ

2
(4) 

15.82*** 7.45** 9.74** 

      

No. Observations 3,648 2,013 1,635 
Pseudo Log-likelihood -20,679.07 -10,277.67 -9,141.97 

Note: dependent variable PATt+1, clustered standard errors in brackets. Significance levels: * p < 0.1, ** p < 0.05, *** 
p < 0.01; since R&D expenditures are not available for all firms, regressions are performed for a sub-sample of 3.648 
firm-year observations. 
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