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INTRODUCTION

Corporate governance has received much attentioacent years, partly due to the various corporate
scandals and partly because of the recent finacisis. International investors consider corporate
governance as an important factor in their investnecisions. Specifically, for firms having high

corporate governance standards investors are gviitimay premiums averaged to 12-14% in Western
Europe and North America; 20-25% in Latin Americal dAsia; and over 30% in Eastern Europe and
Africa (McKinsey & Company, 2002). Internationalomomic organizations also acknowledge that
effective corporate governance may help to decrdeseost of capital and to increase organizational
efficiency, thereby improving economic growth (OECB004). According to Clarke and Chanlat

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

continuous efforts to address the dilemma of tlp@rtionality between control and capital.

Corporate governance represents “the set of mesinant both institutional and market-based — that
induce the self-interested controllers of a compéhpse that make decisions regarding how the
company will be operated) to make decisions thatimize the value of the company to its owners
(the suppliers of capital)” (p.2) (Denis & McConheR006). Specifically, corporate governance
includes external (the market for corporate contrdtitutional and legal environments) and intérna
(the ownership structure and board of directorskhraaisms. Corporate governance depends on
economic structures and corporate rules that itdtaghrlier times (Bebchuk & Roe, 1999); political
processes (Coiffi, 2009); legal rules covering ectibn of shareholders and creditors, the origin of
these rules, and the quality of their enforceméuat Porta et al., 1998). Coordinated and market-
oriented are the most common models of corporatergance worldwide. The former is associated
with long-term debt financing, ownership by lardeaeholders, weak markets for corporate control
and inflexible labour markets, while the lattecksaracterized by equity financing, diffused owneysh

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

Vast amount of research on corporate governancestablished several empirical regularities. First,
effective external corporate governance mechanigrosote access to finance and thereby drive
economic development (Claessens, 2006; La Porgh,e2002; Johnson et al., 2000). In particular,
institutional and legal environments appear to bppsrtive for development of capital markets,
decreasing cost of capital, and better allocatidnfimancial resources by lowing information

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

value (Anderson et al., 2012; Amman et al., 201AuM, 2006). Specifically, the family ownership

positively influences firm valuation and performanbecause family-controlled firms have longer
investment horizons, lower agency costs of “typealid high employer productivity (Kappes and
Schmid, 2013; Chen et al., 2014; Jensen & Mecklli®36). Moreover, family firms outperform others

when the founder is present on the board, but reenwheirs succeed the founder (Barontini and
Caprio, 2006; Villalonga and Amit, 2006).

Although the general importance of corporate goaece has been established in the literature,
knowledge is still weak concerning its effects afilRand firm growth (Pindado and Requejo, 2014;
Belloc, 2012; Claessens, 2006). The present Ph8istle@ms to fill this gap, examining the effect of
corporate governance on R&D investment and firnwmiinausing a sample of 832 large publicly-traded
companies from 12 industrial sectors (petroleurmsomer durables, basic industry, construction,
capital goods, transportation, unregulated utditiservices, leisure, food and tobacco, textile$s an
trade) and 11 Continental European counties (BelgiDenmark, Finland, France, Germany, Italy, the
Netherlands, Norway, Spain, Sweden and Switzerltordhe period 2002 - 2011. This thesis includes
three research papers presented at various intamahtonferences and submitted to peer-reviewed

academic journals.

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

mainly from economics and management, investigategelation between corporate governance and
R&D investment. | provide an overview of the conin@ts that exist among different corporate

governance mechanisms and R&D investment. Moredwi#scuss the major methodological problems

(the sample selection bias and endogeneity problantfis research domain and suggest possible
econometric remedies in order to alleviate thesblpms.

The second research paper (Chapter 2) focuseseogffétts of Tobin’s g and ownership structure on
R&D investment using a sample of 832 large ContimleBuropean publicly-traded firms over the
period from 2002 till 2011. The earlier version this chapter (co-authored with Prof. Roberto
Barontini) has been presented at the 6th Intemaltidccounting & Finance Doctoral Symposium
2013, Bologna (Italy) and the 93 uropean Doctoral Summer School on Technology Jement
2013, Potsdam (Germany).



The third research paper (Chapter 3) investigdtesrifluence of firm and institutional charactedst

on firm growth in Continental Europe, by using anpé& of large publicly traded firms for the period
from 2002 till 2011. Specifically, | study the imgeof internal and external financing on firm growt
and the influence of ownership type and countralemvironment on growth. The earlier version of
this chapter (co-authored with Prof. Roberto Barophas been presented at the R&D Management
Conference 2015, Pisa (Italy) and at the ADEIMF feence 2015, Piacenza (ltaly).

REFERENCES

Anderson, R. C., Duru, A., & Reeb D. M., 2012. Istreent policy in family controlled firmslournal
of Banking and Finan¢&6, pp.1744-1758.

Ammann, M., Oesch, D., & Schmid, M. 2011. Corpoi@tvernance and Firm Value: International
EvidenceJournal of Empirical Financel8 (1), pp. 36-55.

Aguilera, R. V. & Jackson, G. 2003. The Cross-NaidDiversity of Corporate Governance:
Dimensions and Determinanscademy of Management Revi@&8(3), pp.447-465.

Belloc, F., 2012. Corporate Governance and Innomath Survey.Journal of Economic Survey26,
pp.835-864.

Barontini, R. & Caprio, L., 2006. The Effect of FéynControl on Firm Value and Performance:
Evidence from Continental Eurodeuropean Financial Managemerit2, 689-723.

Bebchuk, L. A. & Roe, M. J., 1999. A theory of paipendency in corporate ownership and
GovernanceStanford Law Revievb2, pp.127-170.

Chen, Q., Hou, W., Li, W., Wilson, C., & Wu, G. 20FFamily Control, Regulatory Environment, and
the Growth of Entrepreneurial Firms: InternatioBaldence Corporate Governance: An
International Review22(2), pp. 132-144.

Claessens, D. 2006. Corporate governance and Oewelt.World Bank Research Obseryed (1),
pp. 91-122.

Coiffi, J. W., 2009. Legal Regimes and PoliticattRallarism: An Assessment of the “Legal
Families” Theory from the Perspectives of Comapae Law and Political Economrigham
Young University Law Reviet, pp.1501-1552.

Clarke, T. & Chanlat, J. F. 200Buropean Corporate Governance: Readings and PetsmscNew-
York: Routledge.



Denis, D.K. & McConnell, J.J., 2003. Internatio@drporate Governancdournal of Financial and
Quantitative Analysis38(1), pp.1-36.

Johnson, S., Boone, P., Breach, A., & Friedmar20B0. Corporate governance in the Asian financial
crisis.Journal of Financial Economi¢c$8(1-2), pp. 141-186.

Jensen, M.C., & Meckling, W.H. 1976. Theory of #iem: Managerial Behavior, Agency Costs and
Ownership Structurelournal of Financial Economi¢c8(4), pp. 305-360.

Kappes, I. & Schmid, T. 2013. The effect of Fan@lgvernance on Corporate Time Horizons.
Corporate Governance: An International Revj@4(6), pp. 547-566.

Levine, R., Loayza, N., & Beck, T. 2000. Finanerdermediation and growth: Causality and causes.
Journal of Monetary Economic46, pp. 31-77.

La Porta, R., Lopez-De-Silanes, F., Sheifer, Asiviy, R., 2002. Investor protection and Corporate
Valuation.Journal of Finance57 (3), pp. 1147-1170.

La Porta, R., Lopez-De-Silanes, F., Sheifer, Asiviy, R., 1998. Law and Finandeurnal of
Political Economy106 (6), pp. 1113-1155.

Maury, B., 2006. Family ownership and firm performna: Empirical evidence from Western European
corporationsJournal of Corporate Finangd 2, pp.321-341.

McKinsey and Company. 200RIcKinsey Global Investor Opinion Survey on Corgera
Governance — Key findingsttp://www.mckinsey.com

Morck, R., Yeung, B., & Yu, W. 2000. The Informati€ontent of Stock Markets: Why Do Emerging
Markets Have Synchronous Stock Price Movemelustnal of Financial Economi¢c$8(1-2):
215-260.

OECD. 2004. Principles of Corporate Governamegw.oecd.org.

Pindado, J. & Requejo, I. 2014. Family Busines$dPerance from a Governance Perspective: A
Review of Empirical Researchmternational Journal of Management Review3(3), pp. 1-32.

Wurgler, J. 2000. Financial markets and the aliocadf capital. Journal of Financial Economics,
58(1-2): 187-214.



CHAPTER 1
Research on the Influence of Corporate GovernancendR&D Investment
Ivan Miroshnychenko
Institute of Management, Sant’Anna School of Adwah&tudies

Piazza Martiri della Liberta, 24 - 56127 Pisa,\ial
Ph. +39 3891034773, E-maillmiroshnychenko@sssup.it

Abstract

The literature on economics of innovation demonsgrahat economic growth is driven by firm-level
innovation. In turn, a firm’s ability to innovates imainly driven by R&D activities while R&D
investment decisions are taken by managers ofnawithich follows a set of corporate governance
policies and standards. The purpose of this ariscte review prior empirical studies on the impatt
corporate governance on R&D investment and to dgvel future research agenda. We start by
discussing how internal (board of directors and ewship structure) and external (takeover market,
legal and institutional environments) corporate egaance mechanisms can shape R&D investment.
Next, after the examining various findings obtainey the empirical research on the corporate
governance-R&D investment relationship, we disctiss major methodological problems (sample
selection bias and endogeneity problem) in thigaesh domain and suggest possible econometric
remedies in order to alleviate these problems. Then highlight promising avenues for a future
research. Finally, we conclude by highlighting cimitions of our study and suggesting implications
for management practice and research. This papeulates the dearth of comprehensive literature

reviews on the corporate governance-R&D investmaationship.

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



INTRODUCTION

Understanding sources of competitive advantageesepits one of the most hotly debated topics in
both academic and business sectors. Accordingetoetbource-based view, competitive advantage can
be seen as the mean to achieve a superior positiatirm versus its competitors by developing firm
specific capabilities that are difficult to imitaby other firms in the industry. Barney (1991) sesfg
that firm-specific capabilities should be valuabiate, not easy to imitate and non-substitutable in
order to achieve a sustained competitive advantdgme of the most prominent examples of firm-
specific capabilities include R&D investment, mamagnt skills and expertise, manufacturing
processes, brand names, patent-protected produgtsan capital, tacit knowledge and the founder

entrepreneurial abilities.

R&D investment helps to generate new knowledge, imas and new models leading ultimately to
economic development and growth (Anagnostopouldiegis 2008). Moreover, it can increase firm-
specific capabilities that represent a source ofpetitive advantage difficult to imitate for compets
(Lin & Chen 2005). This superiority could allow anf to conquer a higher market share and to
improve its growth. In addition, absorptive capgacitay be also created as a by-product of a firm’s
R&D activities (Leahy & Neary 2007). A recent metaalytical review of 159 empirical studies
reveals the positive effect of R&D investments omfperformance (Rubera & Kirca 2012) and its

growth (Garcia-Manjén & Romero-Merino 2012).

Furthrermore, R&D investment decisions are takennmignagers of a firm which follow a set of

corporate governance policies and standards at,findustry- and country-levels. It has been shown
that corporate governance facilitates economic tramd explain differences in the level of finahcia

development (Levine et al. 2000; Beck et al. 20@0growing body of literature suggests also that
corporate governance may shape a firm’s R&D investrbehavior. Hillier et al. (2011) show that the
sensitivity of R&D to cash flow is lessened by etfee investor protection, financial system

development and firm-level governance mechanismiggusata from the U.S., EU and Japan. Then,
some scholars document also that ownership stejobuvner’s identity and board characteristics drive
investments in R&D (Driver & Guedes 2012; Munaraét2010; Kor 2006). However, our knowledge
of how corporate governance mechanisms shape R&Esiment decisions of firms is still relatively

nascent (Sapra et al. 2015). A research strandinlkatcorporate governance to innovation has atsto

benefited from a systematic discussion and anabfsitss main contributions in comparison to other
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research domains of economics of innovation (BeR6d2). Therefore, the present paper aims to

address this research gap.

The goals of this paper are twofold: to review agstemize the growing body of empirical research on
the corporate governance-R&D investment relatignsand to develop a future research agenda. To
achieve this objective, we first discuss on howerinal (the board of directors and ownership stmagtu
and external corporate governance mechanismsglkieever market and legal/regulatory environment)
influence R&D investment. Then, to explain the ¢iotihg evidence on the direction and strengthes of
the effects of specfic internal and/or externalpooate governance mechanisms on R&D investment,
we briefly discuss main methodological challengemn(ple selection bias and endogeneity problem)
and highlight possible econometrical remedies. uthe availability of extant econometric readings,
we briefly describe the sources causing sampletetebias and endogeneity problem in the context
of corporate governance-R&D investment relatiord anggest some of the most common techniques
of correcting for these problems with an intuitimehind these techniques. After that, we identifyama
research avenues to guide future empirical resetamghrds a more comprehensive understanding of

the corporate governance-R&D investment relatignshi

METHODOLOGY

First and foremost, we need to define corporateeg@ance to identify prior theoretical and empirical
contributions dealing with corporate governancee Thversity of corporate governance practices
worldwide nearly defies a universal definition (Algua & Jackson 2003). The core idea behind
corporate governance is that separation of ownemd control may be explained as an effective type
of economic firm within the “set of contracts” vielt can be dependent on economic structures and
corporate rules (Bebchuk & Roe 1999); institutioaat legal rules, the origin of these rules, are th
quality of their enforcement (La Porta et al. 198984 capital, labor and management (Aguilera &
Jackson 2003). We define corporate governanceeasamposition of internal (the board of directors
and ownership structure of the firm) and externathanisms (the takeover market, institutional and
legal/regulatory system) for making business densi



Secondly, we need to define R&D investment to idgmrior theoretical and empirical contributions
dealing with R&D. R&D investment is characteriseg deveral specific features making it different
from an ordinary investment. First, the wages aldrges of highly skilled employees represent adoun
50 per cent of R&D expenditure (Hall & Lerner 200€@pnsequently, the tacit knowledge produced by
these employees can be lost if they leave a firmeo8dly, R&D investment is associated with a high
degree of uncertainty and irreversibility. Spedifig, the degree of uncertainty is extremely higtha
beginning of a research project. Third, its gairesdifficult to appropriate in full if a firm is nable to
protect them by means of patents, secrecy or urdgoglementary assets (Driver & Guedes 2012). In
addition, R&D investment involves a great likeldwbof failure (Baysinger et al. 1991). Thus, in the
present paper R&D investment is understood as ithe-dpecific investment in basic and applied
research, new product design and development that serve to generate new technological
knowledge.

Taking into account both definitions, we identifigidies for inclusion in the literature reviewdabgh
several approaches. First, we searched the EBS@Dade for studies that investigate issues retated
corporate governance-R&D investment relationshimgisearch terms “corporate governance and
R&D intensity”, “corporate governance and R&D” afwbrporate governance and innovation”. Then,
we supplemented the electronic search with an ibgtissue search of the research papers’ abstracts
published in the same journals for studies pubtishefore 2000. Finally, we examined the reference
sections of all main empirical reviews of resegrablished on related topics to identify any stulaigtt
we might have overlooked. Furthermore, we limited teview of the literature to influential articles
published in established peer-reviewed journalsabse academic journals likely to have a major
impact on the field. Moreover, academic journalgresent a source of validated scientific knowledge
of the phenomenon that establishes new researettidins (Podsakoff et al. 2009). We also considered
some studies that did not fulfill the selectiontemia, but are influential works that meet our exsh
purpose and are relevant to our discussion.

In brief, the selection process has been carefiglyigned to assure that we include in the survey al
economics and management publications that argami€¢o understanding the impact of corporate

governance on R&D investment

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

results from the selection process, as previoughaened. The breakdown by categories shows tleat th
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largest number of studies has examined the effectvmership concentration on R&D investment.
This result is not surprising due to the fact tbatmership concentration is one of the most studied
corporate governance mechanisms in the interndtioogorate governance literature (Denis &
McConnell 2003). On the other hand, the institidloand legal environments-R&D investment

relationship research track has the lowest numbstudies.

TABLE 1 - Summary table

Panel A: The effect of board of directors on R&D investmen

Baysinger et al. (1991) Beyer et al. (2012) Deutsch (2007)
Osma (2008) Kor (2006) Matzler et al. (2014)
Tong and Zhang (2013) Cheng (2004)

Xie and O’Neil (2013) Xue (2007)

Panel B: The effect of ownership structure on R&D investme

Baysinger et al. (1991) Di Vito et al. (2010) Munari et al. (2010)
Lee and O’Neill (2003) Chen and Hsu (2009) Schmid et al. (2014)
Francis and Smith (1995) Munoz-Bullon and Sanchez- Matzler et al. (2014)
Driver and Guedes (2012) Bueno (2011) Block (2012)

Chrisman and Patel (2012)

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

Zahra and Fescina (1991) Ornaghi (2009) Bertrand (2009)
Hall (1988) Blonigen and Taylor (2000) Bertrand and Zuniga (2006)
Sziics (2014) Stiebale and Reize (2011) Stiebale (2013)

Sapra et al. (2015)

Panel O The effect of institutional and legal environneah R&D investment

Driver and Guedes (2012) O’Connor and Rafferty (2012) Hillier et al. (2011)
Casper and Matraves (2003)  Munari et al. (2010)

1234Note that some scholars analyze the effects ofrabeerporate governance mechanisms on R&D
investment within a single study (i.e. Munari et aD10), so these studies appear in several panels



INTERNAL CORPORATE GOVERNANCE AND R&D INVESTMENT
Board of directors

In theory, board of directors represents sharehgldgerests via hiring, firing, assigning remuaikson

and monitoring management of a firm (Core et a@99They are most often unitary (i.e. the United
States and Europe) with few exceptions where atimwgoboard is mandatory by law (Austria and
Germany) or optional (France and Finland). Howgtler value of the board as an effective corporate
governance mechanism is somewhat subjective iniréer instance, quiet often management of a
firm is involved in the selection process of boaredmbers and the chief executive officer (CEQO)) kold
the position of a chairperson of the board. Moreptree board of directors in the U.S. include iesgd

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

Vast amount of empirical research on board effec@ss deals with board characteristics and
executive compensation (Denis & McConnell 2003)e Tdrmer traces the effects of size and structure
of the board (Anderson & Reeb 2004), while theelatbcuses on the level of of remuneration and the

extent of pay-for-performance for CEOs (BarontinB&zzi 2009).

Several empirical studies explore the influencetlod board characteristics on R&D investment.
Baysinger et al. (1991) examines the extent to wtie number of outside derectors that comprise the
board inlfuence R&D investment. They conclude thdtigh representation of outsiders on the board
positively affects corporate R&D spending. Usinigr@e sample of U.K. firms, Osma (2008) finds that
more independent boards constraint the manipulaifoR&D spending. They derive to conclusions
that independent directors have necessary knowledgientify and to constrain opportunistics R&D
expenditure. In this vein, Tong & Zhang (2013) fthet U.S.-listed firms with more R&D investments
have a higher analyst-forecast earnings and loastr af equity, in particular when boards have large
proportions of independent directors and when ieddpnt directors have more outside directorships.
Suprisingly, Xie & O’Neill (2013) find the negativeffect of functional diverse boards on R&D
investment. They argue that highly diverse boardyg experience communication problems leading to
lower board effectiveness. Furthermore, Kor (208@)phasize that both board composition and top
management team composition have direct and addfiects on R&D investment across technology-
intensive firms in the U.S. Specifically, a firmaleases the level of R&D investment when board’s

outside directors ineract with a team of managere wvave high levels of firm tenure, shared team-
10



specific experience, or functional heterogeneityadidition, separating CEQ’s and chairperson rgles

associated positively with R&D investment.

In regard to the role of executive compensatioa ifirm’s decision to invest in R&D, Cheng (2004)
examines whether compensation committees effegtivéligate potential opportunistic reductions in
R&D expenditures across U.S.-listed firms. Thisaahfinds a positive association between changes
in R&D spendings and changes in the value of bd#®®ptional and total executive compensations
when the CEO approaches retirement or when a @rperience a small earnings decrease. Xue (2007)
hypothesizes that managers with more stock-basegh&oesation, especially stock options, are more
prone to develop new technology internally by meainR&D investment, but managers are likely to
obtain new technology through acquisition if theemuneration is dependent on accounting-based
performance measures. She finds empirical supparttlie above hypotheses using structural
equational regression model and data from high-tediistries in the U.S.

Furthermore, Deutsch (2007) analyzes the influefaitside directors’ stock option compensation on
R&D investment based on a smaple of S&P 1500 fiHes.finds the positive effect of including a
stock options in outside directors’ remunerationfiom’s R&D investment. Moreover, stock-option
remuneration moderates the relationship betweemdboamposition and R&D investment. These
resuls are consistent with findings of Rajgopal &hévlin (2002) that executive stock options previd

managers with incentives to invest in risky pragect

Overall, the prior empirical research reveals aitp@s association between the overall board
effectiveness and R&D investment. Specifically,pavate directors with stock-based compensations
and more independent boards are associated witletigvestments in R&D. It is interested to note
that the empirical evidence on the effect of bodiréctors on R&D investment is rather limited for
many countries in the world, except the U.S. amdutK.

Ownership structure

Ownership structure can be defined as a powerfiydarate governance tool that can be used in order
to control management of the firm. A dispersed awship and a concentrated ownership models

represent the two major competing ownership strastacross the globe. The former is characterized
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by strong capital markets, high disclosure and etatkansparency standards, while the latter is
characterized by controlling blockholders (i.e. iiées, banks, governments and etc.), weak capital
markets, lower disclosure and market transparetaydards (Aguilera & Jackson 2003). Widely-held
corporations suffer from the high levels of mané&getiscretion leading to exploitation of interests
the suppliers of capital. In other words, sharetadholding relatively small stakes within a firm
become a subject to the free rider problem. Intamdismall investors in order to secure an ativact
future dividend rate are often driven by the shghtedness but not by the overall firm’s future
prospective. In contrast, the free rider problem loa eliminated in the concentrated ownership model
In particular, concerted action by the supplierfimdnce is much easier when several investorsgssss
control rights with a collectively large cash fl@take in comparison to the situation when thed&sig
are widely dispersed among various investors (&hl@nd Vishny, 1997). For instance, if corporate
managers abscond with financiers’ funds, or squatitam on pet projects, then the investors can

exercise the right to appeal to the courts to ptsgal actions.

There is a large amount of single- and multi-coprgtudies on the relation between ownership
concentration and R&D investment in the literaturee and O’Neill (2003) study the relationship
between the ownership structures and R&D investmaémtagency environment (the U.S.) and
stewardship environment (Japan). They find a pasitelation only in the U.S. context highlightiriget
importance of cultural and institutional processesach country. In a study of 900 U.S.-listed 8rm
Francis and Smith (1995) find that widely-held ferare less innovative then firms with either a
significant equity block holder as an outside it@e®r a high concentration of ownership because th
concentrated ownership and shareholder monitoreig to alleviate the high agency and transaction
costs related to innovation. The ownership by etteeumanagement and institutional investors appear
to be supportive for R&D in the UK (Driver & Gued2812; Baysinger et al. 1991). Note that increase
in managerial ownership at low levels leads to &igR&D investment, however after a certain

threshold of managerial ownership tend to overinireR&D (Beyer et al. 2012).

Furthermore, Di Vito et al. (2010) show that th&atienship between ownership structures and R&D
investments can be influenced by the wedge betweéng and cash-flow rights. Specifically, they
show the level of separation between the votingaasth-flow rights held by dominant shareholders of
“Controlling Minority Structure” firms have a posié effect on R&D intensity, but negative on R&D

outcomes in Canada. This indicates that controkeoing mechanisms (dual-class shares, pyramid,
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etc.) that are often used by firms as controllihgckholders to maintain the control over a firmnca
shape the level of R&D investments. In particukarfamily business is a well-known example of
ownership type that quiet often uses control-enimgnmechanisms. In this context, family control
appears to be negatively associated with R&D imaests in Canada (Munoz-Bullon and Sanchez-
Bueno, 2011); in the U.S. (Chrisman and Patel, p0ih?Western Europe (Munari et al., 2010), in
Germany (Matzler et al. 2014) and in Taiwan (Ched &su, 2009). However, founder-led and
founder-managed firms not only invest more in R&Dcbntrast to other firms but also have a better
R&D productivity (Block 2012; Schmid et al. 2014)yhus, impact of family control on R&D
investment varies according to different degreefwfily participation in ownership and management

of a firm.

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

influences R&D investment. Moreover, this effech dge mediated by control-enhancing mechanisms
that controlling bllockholder can adopt in ordernb@aintain his/her control over a firm. However, the

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

disputed among scholars. As of now, there is naratat answer to whether widely-held firms invests

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

investment behavior among firms with different ovgigp structures vary significantly for investofs o

different types, sizes and across regions.

EXTERNAL CORPORATE GOVERNANCE AND R&D INVESTMENT
Market for corporate control

Market for corporate control is an important cogiergovernance mechanism when other forms of
control fail. Takeovers are more likely to work vahe firm choses a partner that fits well, otherwise
may experience organizational problems (Socorrd®@pd8owever, takeovers can destroy shareholder
value when managers inerested in the maximisingsthe of their business empires overpay for
acquisitions instead of returning cash to sharedrel@®enis & McConnell 2003). The takeover market
has cyclical structure and failure ratio of mergargl acquisitions (M&As) around 70% (Golbe &
White 1993).
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A survey of empirical literature on the effectsneérgers, acquisitions, and allianes on innovdiiah

a neutral effect of M&As on R&D investment (de M&rDuysters 2005). Hall (1988) finds that firms
involved in takeovers do not demonstrate any diffiee in their R&D investment behavior during pre-
and post-merger phases in comparison with firmsg d¢lé not engage in takeovers in the U.S. In
addition, larger gains were generated where botmsfihad high levels of R&D investment.
Furthermore, several researchers document an seiraR&D investment after a corporate takeover.
Using a sample of French manufacturing firms, Bexdr(2009) finds that targets increase both interna
and external R&D investments after mergers. Steeli2013) focuses also on acquirers in his research
and documents a significant increase of R&D investis after mergers. Furthremore, a study of
OECD countries by Bertrand and Zuniga (2006) repuat the M&As wave over period of 1990 till
1999 contributed to expansion of domestic R&D itwesnts, especially in high-technology industries.
Moreover, cross-border takeovers stimulated R&DBegtments across OECD nations in comaprison to
domestic ones. This can be exaplained by the istrgarole of globalization, deregulation,

privatization, development of financial markets aadancement of technological innovation.

However, some scholars argue that corporate takedamper a firm’s ability to invest in R&D. A
recent cross-country study by Szics (2014) find thrget firms decreases their R&D investment after
merger, while the level of R&D investment of acgui drops because of a sharp increase in sales.
Similarly, there are several studies that reportiegrease in R&D investment after mergers in
pharmaceutical industry (Ornaghi 2009), in eledtand electric equipment industries (Blonigen &
Taylor 2000), in small- and medium-sized Germaméir(Stiebale & Reize 2011). Zahra and Fescina
(1991) suggest that even though leveraged buyoaisdacrease R&D investment and R&D output,
some leveraged buyouts may have a positive impacR&D investment if they are managed

effectively.

Recently, Sapra et al. (2015) develop a parsim@ninadel that predicts a U-shaped relation between
external takeover pressure and innovation meausieg ex ante (R&D investments) and ex post
(patents and citations). By integrating contractamgl market for a corporate control, they show that
innovative activity is fostered by antitakeoversvdathat are either abscent or are strong enough to
significantly preclude takeover. Their results mim that the relationship between the takeoverketar
and R&D investment occur in a nonlinear way. Givleat systematic divergence from linearity may

lead to bias in estimation (Wooldridge, 2010), ¢batradictory afore-mentioned results concernirgg th
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influence of takeover market on R&D investment banpartially explained by the fact that there is a

nonmonotonic relationship between these variables.

In short, the empirical evidence discussed ingkigion suggests that the corporate takeoversaan h
either linear, or non-linear effects on R&D investth From one hand, corporate takeovers can help to
increase R&D investment, to develop complementanpwkedge assets and to improve R&D
productivity, while from the other, a high failurate of corporate takeovers, difficulties in postrger
integration and in knowledge exchange between fioas hamper R&D investment (de Man &
Duysters 2005). Interestingly, the empirical litera in this domain is mainly dominated by the stad
that assume an underlying linear relationship betwiakeover market and R&D investment. This can
be understood by the fact that nonlinear models hese a computational difficulties in parameters
estimation (i.e. non-convergences or sensitivityctmice of starting values) or may simply be
unavailable because the true relationships arelyhigbmplicated or are not understood well, or a
simple linear estimation may sometimes fit the ob=# data equally well as a nonlinear estimation
(Scott et al., 2013).

Institutional and legal environments

International corporate governance literature ersgles that investor protection influences the
development of financial institutions and markegisyernance structure of a firm and its effectivenes
(La Porta et al. 2000). Specifically, La Porta et(2997) show that countries with poorer investor
protection measured by both the character of legigls and the quality of law enforcement, have
smaller and narrower financial markets. In paracuFrench civil-law countries have both the weakes
investor protection and the least developed firenanarkets in comparison with common-law
countries. Moreover, La Porta et al. (2002) finedtence of higher valuation of firms in countrieshwi
better investor protection of minority shareholdansl in firms with higher cash-flow ownership by th
controlling shareholder. Thus, a legal environmeah indirectly affect firm's R&D investment
decisions through its effects on firm’s investm@alicies and ability to finance them. Likewise,
“varieties of capitalism” literature claims thabss-national variation in firms’ innovation perfcance
can be explained by the differences in nationalititgonal frameworks. Soskice (1997); Hall and
Soskice (2001) argue that less regulated econolikegshe U.S. and U.K. favor more radical high-
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technology innovation, while German institutionahrhework is more supportive to incremental
innovation. In other words, different national ihdional structures establish a comparative

institutional advantage in innovation patterns asradvanced economies.

Thus, both institutional and legal environment saape R&D investment policies of a firm in several
ways. Specifically, cross-country differences mdbto the investor protection and national ingttusl
frameworks can explain variability of financing soes across market-based corporate governance
systems (based on common law) and control-basgmbi@ie governance systems (based on civil law)
(La Porta et al. 2000; Soskice 1997). In fact, rizial institutions appears to mitigate information
asymmetries between firms and capital markets (Bavd Renneboog 2005), while financial markets
support the efficient capital allocation (Wurglé€¥d®). In turn, cross-country differences relatedhi
availability of external financing can shape R&D¥estment behavior of a firm. For instance, a firm’'s
ability to obtain external funds to finance R&D cée limited in countries with poor investor
protection associated with less developed capitakeats in comparison with a better opportunity to
obtain external financing in countries with higlvéé of investor protection. Consequently, in this
context cash flow becomes one of the major fundmgces to undertake R&D investment in countries

with low levels of investor protection.

The impact of institutional and legal environmeotsR&D investment received some attention in the

literature. Using a sample of listed firms from &pean Union, the United States and Japan, Hiltier e

al. (2011) find that market-based system facilgd®&D investments since common law decreases the
cost of external financing in comparison to ciaW. Several scholars document also that national
corporate governance structure allows U.K. pharuoigzad firms to have an advantage in generating

innovative drugs in comparison to German firms friv@ pharmaceutical industry (Casper & Matraves

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

of R&D expenditures using Tobin’s g model of inveshts. These scholars argue that corporate
governance influence only the types and qualityR&D activities, but not the level of R&D

investments.

Furthermore, using the panel data methodology,rakseholars do not find any evidence of a positive
impact of corporate governance on R&D (Driver & @eg 2012). Moreover, they report that more
governance tend to depress R&D investment in tlike §lggesting that top managers are more willing

to invest in R&D if they are less dependent ondhsessment by outside directors. Similarly, Munari
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et al. (2010) find that widely-held firms invessgin R&D in the U.K. in comparison to countries of
continental Europe. They argue that stronger tagepressures and more flexible capital transfers of
“market-based” countries force managers of widedhirms that are not protected by blockholders to

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

The discussion presented thus far hilights thd witle that both institutional and legal environrtgen
play within a firm’s financing and investment deciss. Studies in this research domain are mainly
limited to the comparisons between peculiarities nodrket-based and control-based economies.
Moreover, the expected direction and strength efetfiects of institutional and legal environments o

R&D investment are highly disputable among scholars

EXPLANATION FOR THE DIFFERENT EFFECTS OF CORPORGTERNANCE ON
R&D INVESTMENT

As we can see from Appendix 1, the vast majoritythef papers reviewed in this study utilize data
obtained from commercial databases (around 60%eofmMorks) which are characterized by high data
quality standards and its relatively good compditgbacross different providers. Thus, one would
expect that systematic inquiries about the corpomvernance-R&D investment relation using
commercial databases’ data should provide a goptheation of the studied phenomenon. In this
context, a large amount of empirical studies ree@vin this paper agrees upon the statement that
corporate governance influences a firm’s abilityingest in R&D. However, there is no consensus
among scholars concerning the direction and stheisgof the effects of external and/or internal
corporate governance mechanisms on R&D investnherdur view, one possible explanation of this

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

We agree with a general perception that no metloggoils perfect in social sciences. Moreover, each
social science discipline is dominated by its overerstific paradigm and ideology that implicitly
pushes a researcher to select specific researdmodsethat dominate particular scientific paradigm
(Myrdal, 1969; Kuhn, 1962). Appendix 2 summarizes tain research methods used and econometric
problems addressed in a corporate governance-R&Esitment research domain. As we can observe

from Panel A, the most common econometric methaskd tare instrumental variable regressions
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(around 21% of the works), panel data methodld824), or mixed models (21%) that combine
several econometric techniques simultaneously. [Blast common research method used in this
research domain is structural equation modellirguiad 3%). As we can see from Panel B, only a
small fraction of papers (27%) discusses and attetopaddress the sample selection problem. Panel C
suggests that more than a half of the works consieendogeneity problem ( around 55%). However,
thus far, controlling for both sample selection @amilogeneity problems is not common in corporate
governance-R&D investment literature (considered2d) 24% of the papers). This an interesting
finding because both of the afore-mentioned methgidal problems can lead to inconsistent and

biased estimates as we describe below.

Sample selection problem

Dealing with potential selection bias associatethwiscretionary R&D disclosure represents a s&riou
challenge for scholars. According to Villalonga Q2), studies examining investments in R&D or in
advertising have a substantial amount of missing da both of these variables. When data for a
variable is missing for some cases and availahlefioers occurs sample selection that can cause a
severe bias in estimates of regression coefficieisiag ordinary least squares (OLS) estiamtion
procedure (Models & Source 1991). There are gelyefige techniques for dealing with incomplete
R&D data common in the literature: interpolationmfssing R&D data, propensity score matching,

selection models, setting missing R&D values t@ z# eliminating incomplete R&D data.

Interpolation of R&D data, proposed by Hall (199@prks when there are only one or two missing
values in an R&D series. It represents a reasomabiedy for studies using “almost” balanced dataset
from countries with mandatory R&D disclosure prees (i.e. the U.S. and the U.K.). However, the
European Union’s accounting standards do not reqiisclosure of R&D costs and hence the afore-
mentioned extrapolation procedure is not feasiblethis case. Therefore, some researchers have
adopted either propensity score matching, or seleechodels to correct for a sample selection bias
(Tucker 2010). The former technique mitigates d&lacbias due to differences that researcher can
observe (i.e. firm size and growth rate), while thger technique alleviates selection bias due to
unobservable differences (i.e. factors determimmanagerial investing decisions) (Rosenbaum et al.
1983; Heckman 1979). If a researcher choses tcauysepensity score matching, it is advisable to
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conduct a sensitivity analysis of results to sirtedaunobservable factors. A detailed sensitivitgath
of selection models with respect to robustnessmalticollinearity is also recommended due to high

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

Furthermore, if a scholar decides to recode allsimis values of R&D costs to zero in the sample,
she/he assumes that non-reporting R&D firms doimatst in R&D or do not significantly invest in
R&D. Recently, this techniqgue has been used byraéweholars (Schmid et al. 2014; Barontini &
Miroshnychenko 2015). Some scholars have expliathitted firms with missing R&D data (Jensen
1993), while others have considered in their anglgsly firms that report a positive R&D or only
firms that invest in R&D for several consecutiveagge (Brown & Petersen 2011; Brown et al. 2009;
Osma 2008). In this context, we agree with the @t posed by Villalonga (2004) that limiting a
sample to only firms with complete R&D data credtes additional problems: sample selection bias
and sample size reduction. Hence, we do not recodrteedrop missing R&D data from the sample
unless the researcher is particularly interesteestrmating dynamic panel data models which per se

require a sample to be balanced (no missing val@get et al. 2014).

Endogeneity problem

Concerning the endogeneity problem, Stone and R3El) emphasize that it is a common thread
running across all social science disciplines. €hdogeneity arise in particular when the effect of
interest on an outcome cannot be fully controllgdtite scholar. In this context, recent research
emphasizes the existence of endogeneity problenm wagous corporate governance mechanisms are
placed in relation with corporate innovation pemfi@ance (Belloc 2012). According to Wooldridge
(2010), there are three major sources of the enwiye problem in the econometric literature:
ommited varibales, measurement error and reversgabty (simultaneity). We discuss below on how
each of the afore-mentioned sources of the enddgereblem can arise in the corporate governance-

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

Ommited variables are those variables that mutonsidered in the study but for different reasores ar
not considered. This problem can be particularlyese in the corporate governance-R&D investment

research domain because firms as research unitsghyeheterogenehous across different dimensions.
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For instance, board effectiveness depends on dbkasdics of board members that are problematic to
observe. A range of factors determining corponatestment decisions are unobservable to researchers
in contrast to managers and investors who hashalliriformation at their disposal (Tucker 2010).
Scholars may use difference-in-differences or fixetects estimators to allevite the endogeneity
problem arising from omitted variable bias (Wodadlidie 2010). The former technique helps to recover
the treatment effects arising from rapid econorpaitical, institutional changes in the environment
while the latter examines within-unit variation ¢afling for all time-invariant ommitted vaiables
(Roberts & Whited 2012).

Furthremore, many empirical studies in the corgorgbvernance-R&D invesment domain adopt
proxies for variables that are difficult to obseraed to measure. In this context, measurement error
represents any difference between the true variableterest and the adopted proxy. Moreover, the
measurement error becomes a part of regressionituariables are measured poorly (Stone & Rose
2011). Both regressand and regressor (s) can bsumsehwith error. For example, country-level
corporate governance environment significantly esdpm’s R&D investment decisions and ability to
sustain these decisions, however this environmgenbt easy to quantify and to measure. Concerning
R&D investment’s proxy, it can also be a subjectite measurement error because firm can either
expense or capitalize R&D costs dependening onustant standards used by a firm and/or on

managerial preferences.

The instrumental variable estimation represents@mometric remedy for endogeneity deriving from
measurement error and other sources of endoge(fRRdge & Stone 2011). Various instrumental
variable techniques exist, including instrumentiiables coming from biological (physical) evenis i

a model as well as using of lagged dependent dasand lagged ednogeneous variables (Roberts &
Whited 2012). A rigorous theoretical justificati@s necessary in order to justify the use of specifi

instrument (s) because good instruments are scarce.

Reverse causality occurs when regressand and segréy are simultaneously determined. In other
words, causality runs in both directions (from e=gor (s) to regressand and vice versa). For icestan
Lodh et al. (2014) argue that a performance-basatpensation can drive innovation in the context of
family firms because family owners can have and@asiinformation about their firm and hence
expected innovation can also influence the familynership structure. Likewise, a firm choses its

board structure to achieve a certain level of irtion performance in a specific time period andsthu
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innovation performance may be affected by boancsire, while board structure can be influenced by
firm’s innovation performance. Besides the instratakapproach, scholars may use the generalized
methods of moments (GMM) or quasi-experimental neplres (i.e. the sharp and the fuzzy regression
discontinuity designs) to deal with endogeneitwgiag from the simultaneity bias (Kiviet et al. 2014
Imbens & Lemieux 2008). To sum up, it is necesdaryinderstand a priori the nature of sample
selection and endogeneity problems, and then nmeleemonometric remedies can be applied
accordingly. This can help to avoid drawing the ng@onclusions and to provide a more detailed view

on the association between corporate governanc®&pdinvestment

DISCUSSION AND PROMISSING RESEARCH AVENUES

Figure 1 can help to clarify the mixed empiricaidance on the influence of corporate governance
mechanisms on R&D investment. Specifically, we obsethat external and internal corporate
governance mechanisms are interconnected. Forngestainstitutional and legal environments
influence R&D investment, while at the same timestlh environments shape both takeover market and
firm’s ownership structure of a specific countr)huB, institutional and legal environments influence
also indirectly R&D investment via market for corpte control and ownership structure of a firm.
This suggests that external corporate governanahanéesms may influence not only directly R&D
investment, but also indirectly via internal medsars. In fact, Doidge et al. (2007) show thaargé
fraction of the variation in firm-level corporategernance ratings that can be explained is ataiilat

to country characteristics, including quality ov@stor protection and level of economic development

We believe that a baseline research question wioelltb investigate the effects of both internal and
external corporate governance mechanisms on R&[@sinvent in single research settings. For
example, a study examining the influence of farndptrol on R&D investment should also account for
country-level corporate governance because firmé®Rnvestment is strongly linked to legal and

institutional environments.

® The present paper mentions only some of the pessibbnometric remedies for addressing the sample
selection and endogeneity problems targeting acgdiesf corporate governance-R&D investment research
domain. Therefore, extant econometric readinggeremmended to obtain a comprehensive understanding
techniques available for dealing with the selecti@s and the endogeneity problem (Kiviet et &14, Scott et

al., 2013; Semykina & Wooldridge, 2010; Wooldridge10; Heckman, 1979).
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Figure 1 - The impact of corporate governance on RR investment

These environments can be part of an unobservabligidual heterogeneity because they usually
remain constant over time but are not visible torésearcher. Thus, we can obtain biased resuwits if
neglect this heterogeneity as documented by przearch (Moulton, 1986). In addition, firm
characteristics (i.e., capital structure and Tabig) can be correlated with legal and institutional
environments. Thus, if we do not explicitly contfot external corporate governance mechanisms in a
linear regression framework, it becomes a partroeaor term which is correlated with regressors

accounting for firm characteristics. Consequeritig,endogeneity problem arises.

Secondly, another promising research avenue woallth identify moderator variables that affect the
corporate governance-R&D investment relationshge.dxample, in a study of the influence of outside
directors’ stock-option compensation on firm’s R&Deutsch (2007) finds that stock-option measures
moderates the relationship between board compositnl R&D investment. This result offers a new
explanation for the systematic negative relationdtetween the proportion of outside directors and
R&D investment found in prior research. In partaayulwhen the compensation with stock options is
low, the relationship between the amount of outsldectors and R&D investment is negative, but
when stock-compensation is high, enough, thisiozlahip becomes positive. Thus, this finding helps
to re-evaluate previous findings in board composHR&D investment research domain. We anticipate

that the future empirical research can help toifglagxisting contradictory results in corporate
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governance-R&D investment research domain and aehsemore nuanced view of the phenomena

with a help of moderator variables.

Thirdly, we emphasize the necessity for an inteigisyary research in corporate governance-R&D
investment field. Specifically, the afore-mentiomedearch questions highlight the need for a coxple
understanding of the role of corporate governanagetermining a firm’s propensity to invest in R&D.
Vast majority of empirical studies in this reseaddmain adopt quantitative research approach (see
Appendix 2). However, a single research methodolegyot sufficient to gain a full understanding of
the complex corporate governance-R&D investmentatigriship. Therefore, we encourage
combination of both quantitative and qualitativeaa@ch approaches to highly benefit from distirectiv
advantages of these approaches. In particular,x@dsmethod research approach can improve the

quality of corporate governance-R&D investment s@dnd can lead to creation of new knowledge.

Furthermore, some disciplines like business historgt law have an excellent research record using
qualitative research methods, while economics arehagement scholars are quiet successful in
producing knowledge by means of quantitative redeatrategies. Hence, scholars from different
disciplines could obtain research synergies by doimdp their knowledge of specific methodological

approaches. Future research could also adopt ésefsam other disciplines such as psychology and
sociology which may be particularly suitable fovéstigating how the motives, social pressures and
psychological factors influence the corporate goaace-R&D investment relation. In brief, it can be

stated that collaboration among scholars cominig fidifferent disciplines with heterogeneous research

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

We suggest also that every study either in managgme economics aiming to trace the impact of
corporate governance on R&D investment should addreoth the sample selection and the
endogeneity problems by means of appropriate ecetrantechniques. Apart from building a solid
theoretical framework, a scholar needs to be awhtbese two fundamental econometrical problems
that are inherent in corporate governance-R&D itest research. A rigorous scientific approach is
necessary in order to anwser research questiors fysa thereotical framework. Due to the manifold
evidence of obtaining biased and inconsistent esémthrough ignorance of the sample selection and
the endogeneity problems (Semykina & Wooldridge®@01# is highly recommended to account for

these important issues in corporate governance-R&Bstment research track.
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Fourthly, as we can see from Appendix 3, vast nitgjof the studies investigates public firms (85% o
the firms). This might be explained by the factttdata for listed firms is easily obtainable from
commercial databases while accessing data on eriivats is quiet limited. According to Shleifer and
Vishny (1997), most studies discusses corporatemeawce tensions arising from the separation of
ownership and control. However, agency costs m#se ailso in private firms (i.e. family firms)
(Shulze et al., 2003). Thus, corporate governaneehanisms do matter the context of private firms
and may shape firm's financing and investment degss In addition, corporate governance
mechanisms of private firms vary across busineskesyand thus may have different impacts on R&D
investment (Uhlaner et al., 2007). Building newadats including both public and private firms can

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

Furthermore, vast majoriy of studies on the cor@orgovernance-R&D investment relationship
(around 76% of the works) is based on the analyss single country. Moreover, there is a lack of
studies in the literature that may account for pthedels of corporate governance rather than Anglo-
Saxon or Continental European because more thand8@Be& works focus either on the U.S. firms or
on European companies. In fact, only a small foactf all the works (12%) conducts international
studies in this domain. Thus, a typical study iis tesearch domain investigates one single couimtry,
particular either the U.S. or a specific countryBuarope. We agree that difficulties in obtainingada
concerning R&D investments and corporate governatieeture of a firm have substantially limited
research in other parts of the world rather thanUutss. or Europe. However, it is of high importatze
understand how specific corporate governance meaharshape R&D investments across developing
economies that undergo rapid technological, sodegal and economic changes nowadays. For
instance, China does not have neither developeahdial markets nor legal system but its private
sector contributes enormously to economic growthe(Aet al., 2005). This suggests that Chinese
firms were able to develop alternative financingttgras and internal corporate governance
mechanisms in response to poor external corporateergance environment that might shape

significantly R&D investment behavior.

In brief, new empirical evidence on the directiord anagnitude of the effect of corporate governance
on R&D investment in developing countries represertother promising research avenue for future
research. In particular, future research could@eplvhether corporate governance mechanisms typical

for Anglo-Saxon or continental European models theate been adopted by firms from developing
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countries shape their R&D investment decisions.a&dwer, building of new databases using data from
both developed and developing countries can hefparify the direction and magnitude of the overall

effect of corporate governance on R&D investment.

CONCLUSIONS

In the present paper we have examined the majoiriealpcontributions investigating the relation
between corporate governance and R&D investmerdt &aount of research in this research domain
shows that internal and external corporate govemamechanisms either directly or indirectly
influence a firm’s ability to invest in R&D. Thisgper stimulates the dearth of comprehensive lilezat
reviews in this subject area and makes severafibatibns to the corporate governance and economics

of innovation literature by examining prior empai@vidence in search of promising research avenues

First, we advance previous surveys of the corpogaternance literature (Claessens & Fan 2003;
Denis & McConnell 2003; Shleifer & Vishny 1997) wde objective is to trace the evolution of the
corporate governance as a field and picture difteegoproaches to corporate governance across the
world. In particular, we discuss the role of vagatorporate governance mechanisms in relationeto th
ability of a firm to invest in R&D. We contributdsa to the literature on economics of innovation
whose objective is to identify the determinantscofporate innovation performance (Belloc 2012).
Specifically, we conduct an analysis of how firmthoice of different corporate governance
mechanisms affect R&D investment. In doing so, wielrass a recent research call on how the
innovation choices of firms are influenced by cogte governance mechanisms (Sapra et al. 2015).

Second, the present paper promotes and advancemtdrdisciplinary research approach. Most
management problems are generally associated withuléilevel phenomenon, however most of
management studies conduct a single level anafibis et al. 2007). In both the micro and macro
realms, the management research is also not suffigi linked to the related disciplines like
economics, sociology, psychology (Agarwal & HoetR&07). Given that a multilevel phenomenon
can be easily perceived through the lens of insergiinary research (Siedlok & Hibbert 2014), we
emphasize that management as a discipline canyhiggnefit from integrating both empirical and

theoretical insights from the related disciplin€berefore, this paper develops a holistic viewhsf t
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corporate governance-R&D investment relationshipsigthesizing empirical results in this domain

from two related disciplines, economics and managgm

Third, we provide an overview of the connectionattbxist among different corporate governance
mechanisms and R&D investment. Although Belloc @0deviews some studies on the corporate
governance-R&D investment relationship in his syrga corporate governance and firm’s innovation
performance, his study analyzes innovation as fits¢ attempt to bring an invention (i.e. the first
occurrence of an idea for a new product or process)arket” (p.837). On the contrary, present study
analyzes the effect of corporate governance onvemnmn input, R&D investment. In fact, a firm’s

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

Fourth, the present paper focuses mainly on enapistudies. Apart from discussing prior empirical
evidence on how corporate governance influences R#&Bestment, we emphasize major
methodological problems (sample selection and emagity problems) that dominate this research
domain. We also suggest some possible econometaecaédies to the sample selection and the
endogeneity problems in order to avoid drawing efalsonclusions concerning the corporate
governance-R&D investment relationship.

Finally, the review of prior empirical studies alle us to identify promising avenues for future
research. We highlight the need to examine theckeftd interplay between various corporate
governance mechanisms and R&D investment. We peotfes necessity to identify possible variable
mediators of the corporate governance-R&D investmelation. Then, we also stress importance of
interdisciplinary studies and significance of addieg the sample selection and endogeneity problems
in this research domain. We still need to gain w@altkl empirical insights about the corporate

governance effects on R&D investment across deedl@puntries 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 0 090.0
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 typeegbnometric 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 dissisample selection problem
No 24 73%
Yes 9 27%
Total 33 100%
Panel C: Classification of publications that diss.endongeneity problem
No 15 45.45%
Yes 18 54.55%
Total 33 100.00%
Panel D: Classification of publications that dissusoth 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 technologicalensity of industry analyzed

High-technology industries 9 27%
Other industrial sectors 24 73%
Total 33 100%
Classification of publications by number of couasranalyzed

Single country studies 25 76%
Cross-country studies 8 24%
Total 33 100%
Classification of publications by geographical Itioa 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 d amwnership structure on R&D investments using
panel firm-level data of listed large Continentalr@pean corporations. The evidence we obtain
suggests that Tobin’s q influences positively R&astment highlighting that high market valuation
encourages large firms to pursue more R&D investme@ur study also confirms that ownership
structure shapes the organizational propensitywtest in R&D. In particular, family-controlled and
state-controlled corporations exhibit lower R&D @stments in contrast to widely-held corporations. |
addition, presence of financial investors as méajockholder hampers organizational propensity to
invest in R&D.

Keywords: R&D investments, Tobin’s g, ownership structuwerporate governance, panel data.

JEL: G32
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INTRODUCTION

21st century is the most innovative than ever leefiwe to the evidence that total expenditures of
government, universities and firms on R&D equalsdme $1.4 trillion a year (The Economist, 2013).
Companies by investing in R&D can develop goods sedices increasing competitive advantage.
Therefore, examination of R&D trajectories acrogblgly-traded companies is of critical importance

for development of relevant public policies.

Although a large body of literature have shown thatestments in R&D do affect market value of a
firm (Hall & Oriani, 2006; Hall, 2000), previoususties have paid a very little attention to the &ffef
Tobin’s g on investments in R&D. Since Tobin’s gaisignificant determinant of investment at the
firm-level (Abel & Eberly, 2011; Lorenzoni & Walant 2007; Blundell et al., 1992), examination of
the role of Tobin’s g in R&D investments can hedpobtain a better understanding of company long-

term investment decisions and to provide necessapjrical evidence on this matter.

The second gap in the literature that we identifiethat understanding of how family control affect
organizational propensity to invest in R&D emergesa prominent research line in the family business
research (Chen & Hsu, 2009; Cassia et al., 2011®réfore, recently several calls have been made for
further research on family firms’ R&D investmentagégies (Benavides-Velasco et al., 2011; Debicki
et al., 2009). Given that family control might haleth positive and negative impacts on R&D
investment strategies, empirical evidence is ofitical importance for both academics and policy-

makers for regulation processes.

The last gap in the literature is that there iscaree knowledge about the relation between state
ownership and R&D investment. According to La Pataal. (1999), state ownership is among the
most common ownership types outside of the U.Sweler, vast amount of studies have looked
mainly at the influence of banks, pension or inwesit funds on R&D investment decisions (Berrone
et al., 2007; Hoskisson et al., 2002; Yafeh & YqQ&2@03). It seems necessary to understand thefole
state ownership in R&D investment behavior in the@dpean context which is driven by specific

political, financial, legal and social processemd@nt in this particular part of the world.

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

level of R&D investments using a sample of 832¢éa@pntinental European publicly-traded firms over
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the period from 2002 till 2011. The evidence wéaobsuggests that Tobin’s g incerases the level of
R&D investment confirming that Tobin’s q is a sificant determinant of firm-level investment. Both
family- controlled and state-controlled corporasoexhibit negative propensity to invest in R&D in
contrast to widely-held corporations. We also fitlcht presence of financial investors as major

blockholder hampers organizational propensity t@#t in R&D.

The rest of the paper is organized as follows. &tti&n 2 we discuss theoretical argumets and
assumptions behind our hypotheses. Section 3 @lesctihe data and methodology used in the study.
After that, in Section 4 we discuss our main figdinThen, in section 5 we present sensitivity test

results. Section 6 concludes by discussing ourridtiions and future research avenues.

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
The relationship between Tobin’s g and R&D investmet

The Q theory stems from the relationship betweerratio of shadow value to price (marginal aid

the ratio of market value to replacement cost valueapital (average q) (Linderberg & Ross, 1981).
pioneering study by Tobin (1969) suggests that difmave incentives to invest if the value of their
capital investment would exceed its cost. Underassumption of perfect competition and constant
returng, vast amount of literature documents that compangt investment is indeed explained by
Tobin’s q (Cooper and Ejarque, 2003; Gomes, 20dandell et al., 1992). Moreover, changes in
Tobin’s g significantly affect investment decisionswhole industries. For instance, industrial eext
with relatively unique products and unique factofroduction have high Tobin’s q (Malkiel et al.,
1979). This suggests that the relationship betwearket value and replacement cost can be related to
the firm-level R&D investments which might lead tbe development of unique organizational

processes or products.

! The marginal q is however unobservable per seusectne shadow value itself represents expectatibfiure economic
performance.

2 Hayashi (1982) shows that marginal q and averagambe equal under the assumptions of perfect etitiom and
constant returns.
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We argue that Tobin’s g shapes firm’s propensitint@st in R&D. In particular, we expect that firms
with high Tobin’s g have higher level of R&D investnts because they have more economic

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

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

Ownership structure and R&D investment

Ownership structure is regarded as one of the nmogortant internal corporate governance
mechanisms influencing managerial investment deussi(Lee, 2012; Lee and Céil, 2003).
Generally owners allocate scarce resources onasis bf the future cash flow of specific resouncd a
monitor the firm’s management. After investing imf, investors can either exercise their voice via
campaigning and voting at shareholder meetingsoorsdll their shares (exit) to indicate their

dissatisfaction with management of a firm or tla@tions (Hoskisson et al., 2002).

The Continental European corporate governance madehlly is associated with concentrated
ownership (Nenova, 2003). In most of the casesrtapr shareholder is a family, while ownership by
the state and financial institutions is less comr{ica Porta et al., 1999). In Europe families cohtro
around 44 percent of listed firms (Faccio & Lan§02). For instance, top 10 listed family firms

contribute over 30 percent of national GDP in thK.{Institute for Family Business, 2011).

Given the success and prosperity of some distihgdisamily firms, scholars suggest that family &rm
strive to be long-term oriented investor in orderdise the family’s reputation and name (De Massis
al., 2013). According to Le Breton-Miller and Mitl€2006), extended investment horizons can help
family firms to develop unique organizational cafiibs extending their competitive advantage.
Family firms might pursue long-term investmentsR&D to obtain a superior competitive advantage
across generations (Block et al., 2013). In addjtit may help them to overcome financial and
economic downturns (Gudmundson et al., 1994). Heweaecent study by Anderson et al. (2012) find
that family firms invest more in physical assetthea than in R&D projects. This evidence suggests
that the long-term orientation of family firms mighot be beneficial for investments in R&D as

expected.
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Agency theory suggests that incentives to moniff@cgvely a firm differ substantially when it come

to a family business type versus other firms (CGhas & Patel, 2012). The classical owner-manager
conflict is lessened in family-controlled firms, wmever they can have principal-principal problem

(Jensen & Meckling, 1976; Morck & Yeung, 2003). Mover, agency costs may be higher in family
firms due to the problems related to self-contmodl @ltruism among family members (Block, 2012;

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

Benavides-Velasco et al. (2011) posit that largmlmer of studies suggest that family firms are risk-
averse. Moreover, owners of family firms are logsrae in regard to their socioemotional wealth (i.e
preservation of family business social capital #melfamily dynasty). As a result of the risky natur
and unforeseen rate of returns associated with R8&bicki et al., 2009), family firm can significant
decrease R&D investments if it poses a threat toiljgs socioemotional wealth and the family’s

welfare.

Several scholars suggest that family firms can ldgvenique physical capital resources, human capita
resources, organizational capital resources, psoaepital resources, knowledge structures and
knowledge combinability (Habbershon & Williams, B9%atel & Fiet, 2011). Firm-specific bundles
of organizational resources created by the intemacdf a firm and family provides a competitive
advantage that competitors cannot imitate or swibst{Spriggs et al., 2013). Family firms possess
stronger corporate networks and hence acquire kimeledge from their peer firms (Gudmundson et
al., 1994). According to Patel and Fiet (2011), ifgrfirms’ aggregation of knowledge resources and
network support them to systematically engage mowation activities. In particular, Llach and
Nordqvist (2010) find that family firms’ bundle @#fuman, social and marketing resources positively
influence their innovation behavior. In brief, thaique composition of resources along with

knowledge structures and knowledge combinability @ahance family firms’ R&D investments.

Vast amount of research on the family control-R&mvastment relation however documents that
family ownership is negatively associated with R&Rvestments in Canada (Munoz-Bullon and
Sanchez-Bueno, 2011); in the U.S. (Anderson eR@l2; Block, 2012; Chrisman and Patel, 2012); in
Taiwan (Chen and Hsu, 2009); in Germany (Matzlealgt2015; Schmid et al., 2014); in Western
Europe (Munari et al., 2010). This implies thatgrdial costs and drawbacks associated with family

influence hamper company-level R&D investment bébrav
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Following the majority-view literature on familyrfns (Matzler et al., 2015; Anderson et al., 2012;
Munari et al., 2010), we argue that risk-averseilfafirms are likely to have rather modest R&D
investments in order to preserve their sociemotiarealth and not to threaten their welfare (Block,
2012; Schulze et al., 2001). We expect that farfitps are likely to have lower levels of R&D

investments in contrast to other firms. We thusnigiate our second hypothesis:
Hypothesis 2a: Family ownership influences negtiiR&D investments.

In regard to the state ownership, it has a longphysof being accused for corruption issues, priti
scandals, operational and financial inefficiencaessociated with the absence of competent firm
management (Pargendler et al., 2013). Therefoentedecades have witnessed several waves of
privatization that have reduced the share of sateecship but not eliminated it in publicly-traded

corporations (Bortolotti and Milella, 2006).

The co-existence of the state as principal andaggiminority shareholders in publicly-traded firras
puzzling because private minority shareholders lameseeking behavior while the state also neads t
pursue political objectives (i.e. serving the palgood and increasing the social welfare) (Pargeret|
al., 2013). This suggests that R&D investment decss of companies can suffer from politically-
motivated interventions. Furthermore, since theestavnership is typical for countries with weak
financial and poor credit markets (La Porta et99), access to long-term external financingutodf
R&D projects is likely to be limited in these cotas. Consequently, firms with a government in the
role of a majority shareholder could have lowerpamsity to invest in R&D due to the limited to

access to external financial resources.

The empirical literature in this domain lacks camses concerning the effect of state ownership on
R&D investment. Several studies did not find angoagtion between state ownership and R&D
investments (Choi et al.,, 2012; Munari et al., 20Mhile others suggest that state ownership can
generate improvements in R&D performance of a fiimparticular, Munari (2002) finds that state

ownership increases level of R&D investments itylend in France. This can be explained by the
theorization that investment horizons of the statea principal might increase R&D investments
because possible low or negative financial gainso@ated 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 matiex,expect that R&D investments can be hampered
by the presence of the state as a main block hdigerto the potential conflict of interests andkla€

external financing. Therefore, we derive the folilogvhypothesis:

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

investments.

Concerning the ownership by financial institutiotisere are two divergent views in the literature.
Representatives of the myopic view claim that tostinal investors are mainly interested in shertrt
financial gains and do not encourage managers dertake long-term R&D investments which are
long-term and risky by their nature (Porter, 1992cobs, 1991). On the contrary, others argue that
large stockholdings and sophistication of instioél investors allows them to better monitor and
discipline managers leading to increase in longitenvestments in R&D (Aghion et al., 2013;
Brossard et al., 2013).

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

R&D investments such as banks, insurance compamegsstment or pension funds, investment
companies (David et al., 2001; Eng & Schackell,30&mpirical results in this domain are however
quiet contradictory. For instance, Aghion et al0X2) find that greater institutional ownership is

associated with more innovation, and Bushee (1@@®ument that high turnover and momentum
trading significantly increases the probabilitytth@anagers reduce R&D. In addition, others stadé th

different types of institutional investors have dregeneous preferences for R&D investments
(Hoskisson et al., 2002).

On the basis of these conflicting findings, we dosilippose that presence of financial institutions i
the role of a dominant shareholder can hamper lgwel R&D investments due to short-termism of

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

Hypothesis 2c: Presence of financial institutiorss @ major block holder decreases R&D

investments.
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DATA

Our data-set extends the sample of non-financi& @00-6999) and non-regulated (SIC 4900-4999)
European publicly-traded corporations gathered @aroBtini and Caprio (2006). The sample is
unbalanced (5,147 firm-year observations) becaosalhcorporations exist for the entire time pdrio
In contrast to a balanced panel our dataset halge avoid the survivorship bias problem, statatic
inferences could be biased if the analysis focgséaly on the companies that survived till the efd
the study period and excludes failed firms thaindo longer exist in the marketplace (Anderson and
Reeb, 2003). All financial data has been downloddma the Worldscope database. In total, the final
sample incorporates 832 firms from 11 EU countaed 12 industries covering periods from 2002 to

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

As ourdependent variable we used the R&D ratio as a proxy of R&D investmactivity following
prior studies (Schmid et al., 2014; Chrisman antelP2012; Munari et al., 2010; Chen and Hsu,
2009). Specifically, R&D expenditures (all direchdaindirect cost related to the creation and
development of new processes, techniques, applicatind products with commercial possibilitles)
were scaled to net sales or to total assets irr todompute the R&D ratio in various specificasaof

the model. We were able to collect data on R&D expenditunaly for 344 firms of the sample

% Due to the issues with accounting treatment of R&{penses we decided to use R&D expenses takentfrerimcome
statement for the purpose of this study. This cajubtified by the fact that expenditure on reseattall be recognized as
an expense when it is incurred (IAS, 2012). Furtiee, a vast majority of listed firms expense R&Ecéuse financial
analysts consider R&D capitalization as a meansarhings manipulation (Lev et al., 2007). Nonetsglencome
smoothing and debt contracting motivations ceryaaln influence managers’ decision to capitalizeER&sts. The former
motivation is driven by the desire of a firm to m@in predictable profit growth while the latted®to avoid violations in
regard to debt covenants. One way of addressingsthee of R&D capitalization is to look at yearlgriation of asset
values on the firm-level. However, the partial ¢afaility of R&D data in our sample rendered oureatpt to detect the
annual level of R&D capitalization. This exercigslbeyond the scope of this paper.

* Investment in R&D is usually estimated in therkiteire as either R&D expenses to net sales ratias iR&D expenses to
total assets ratio (Anagnostopoulou & Levis, 2008).

® We faced a severe problem in regard to R&D disok®sn Europe during the extension of our datdsetontrast to the
US and the UK, R&D disclosure is hot mandatoryhia tountries investigated in this study.
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TABLE 1 - Sample distribution by geographical locaton and industrial classification (based on Campbél1996)

Belgiumr  Denmarl Finlanc Frence German Italy Nether  Norway Spair Swedel  Switzer Total
4.45 3.97 5.29 2296  18.03 8.89 9.86 5.05 6.25 6.25 9.01 100.00

Petroleur 0.0 2.8 0.0 14 4.z 1t 2.7 1t 0.0 7.€ 3.C 2.€
Consumer du 20.2 4.€ 31.C 16.¢ 11.2 13.¢ 11.1 16.2 14.2 11.¢ 21.% 14.1
Basic industr 19.2 30.€ 13.¢ 18.t 15.¢ 18.2 15.¢ 7.7 4.2 23.¢ 13.¢ 15.¢
Food&Tobacct 23.2 7.4 0.0 9.1 6.2 13.C 4.C 10.7 13.t 11.¢ 4.4 8.5
Constructiol 6.1 0.0 0.0 12.C 11.1 7.2 12.2 23.C 2.4 8.C 8.5 10.C
Capital good 2.C 9.2 34.t 11.% 18.¢ 16.3 12.2 12.2 11.1 8.C 10.¢ 13.t
Transportatio 7.1 0.0 0.0 1.4 5.2 11.c 6.7 3.1 10.4 2.€ 2. 54
Unreg. utilities 5.1 0.0 0.0 5.8 5.€ 1.7 7.4 4.€ 5.E 1.2 7.€ 5.C
Textiles&Trade 3.C 29.€ 0.0 4.7 9.8 6.€ 11.5 7.4 12.¢ 7.€ 10.€ 9.2
Service 10 3.7 20.7 5.C 7.€ 9.4 6.2 12.2 10.¢ 5.8 9.t 7.€
Leisure 9.1 4.€ 0.0 12.C 3.C 0.6 7.€ 0.0 8.5 6.7 2.4 5.1
Other: 4.C 7.4 0.0 2.4 1.7 0.0 2.7 1.2 6.4 4.4 5.4 2.€
Total 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.(

Industries are defined as follows: Petroleum (SBC29), Consumer durables (SIC 25, 30, 36, 3755057), Basic industry (SIC 10, 12, 14, 24, 26,
28, 33), Food and tobacco (SIC 1, 2, 9, 20, 21, Gdhstruction (SIC 15, 16, 17, 32, 52), Capitadadm(SIC 34, 35, 38), Transportation (SIC 40, 41,
42, 44, 45, 47), Unregulated utilities (SIC 46,,48)xtiles and trade (SIC 22, 23, 31, 51, 53, 89, Services (SIC 72, 73, 75, 76, 80, 82, 87, 89y

Leisure (SIC 27, 58, 70, 78, 79). The sample exadufthancial companies (SIC 60-69) and regulatéitieg (SIC 49).
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Furthermore, several inclusion criteria have bagulied to our dataset to mitigate problem of ouslie
along with problematic observations in the dependemiablé. First, we performed an in-depth
analysis of the documentation supplied by firmstlogir websites to detect possible misspecifications
and to control for them in our study. Second, weduthe following transformations log (1+R&D-to-

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

As ourindependent variables we considered Tobin’s q and ownership structlagables to take

account the heterogeneity of ownership characiesist

Tobin’s ghas been included in the present study to acdourthe firm-level economic incentives to
invest in R&D. Following prior research (Baronti&iCaprio, 2006; Connolly & Hirschey, 2005), we
estimated Tobin’s g as the logarithm of ratio (Baalkue of total assets — Book value of sharehaodder’

equity + Market value of shareholder’s equity)/(Ra@lue of total assets).

Furthermore, we traced the identity of the ultimargest shareholder and the size of its cash-8od/
voting rights according to the standard methodologgd by La Porta et al. (1999), and Faccio and
Lang (2002). We found the voting rights and thehefsw rights held by the largest direct
shareholders; then we traced the map of the owmipeddithe stakes, in order to identify the ultimate
shareholders and their ownership of voting and -Bashrights. We used 20% as the threshold for the
existence of a control chain (a listed company with shareholder larger than 20% is considered
widely held). ThusFamily firm (the largest shareholder is famijltate firmthe largest shareholder is
the state, public authority or government agenanyl Financial firm (the largest shareholder is
financial institution such as insurance companasiks and investments fundge dummy variables

equals to 1 if the characteristics mentioned-alareesatisfied and O otherwise.

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

firm age, industry, country and year dummies.

® Qutliers and problematic observations representriause obstacle because they can have deleteriduemees on the
empirical analysis. In fact, this problem can ocdue to errors in the data or due to the spec#Higability of the data
(Semykina & Wooldridge, 2010).
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Numerous studies suggest that the effect of firrginstraints on R&D investment is significant and
quantitavely important (Hall & Lerner, 2009; O’Bnig2003). Therefore, we included in our study cash
flow (estimated as the ratio of the sum of net meaand all non-cash charges scaled to total asasts)
a proxy of internal sources of financing, and ficiah leverage, as a proxy of external financing
(measured as the ratio of total debt to total ays€&urthermore, various scholars show that R&D
investment behaviour vary significantly accordingiitm age and size (Connolly and Hirschey, 2005;
Balasubramanian and Lee, 2008). Thus, we contréledirm age (the logarithm of number of years
for which the firm exists). In relation to firm gizwe decided to omit this variable for severabose.
First, in our study we analyze only large listednpanies with assets worth more than 300 million
Euros (the same size group). Second, firm sizégisljhcorrelated with firm age, so this can intredu

a problem of multicollinearity leading to incongist and biased estimates. Two-digit SIC industry,
country and year dummies have also been includedrimnalysis to control country, industry and time

effects.

METHODOLOGY

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

R&D investments can be described as following:

R&D it = o+ 1(Tobin’s 1) + 2(Family firm;.1) + 3 (State firm1) + 4(Financial firm;¢,) +
5(Cash flow+.1) + ¢ (Leverageii) + 7 (Firm agei1) + s (Country dummigs+

o (Industry dummigs+ 1o(Year dummighs+ i

whereR&D i is a proxy of the R&D investment activity (estimdtas R&D-to-net-sales ratio in some
specifications while in otheilR&D" ; is R&D-to-total-assets ratio),obin’s Qit1 IS the proxy of firm-
level economic incentives to invest in R&Bamily firm;; is the proxy of family ownershiftate
firm 1 is the proxy of state ownershipjnancial firm ;. is the proxy of ownership by financial
institutions,Cash flow.; is the proxy for a firm’s access to internal sasrof financingleverage .1

is a proxy for a firm’s access to external finagcim addition, we includeBirm age:.. (the logarithm
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of number of years for which the firm exists), ctynindustry (tow-digit SIC industry codes) anchye
dummies.

Since it is hard to distinguish whether firms dda mwvest in R&D or simply do not report R&D costs,
we employed the two-stage Heckman selection modehddress the sample selection problem
following prior research(Schmid et al., 2014; Chrisman & Patel, 2012; Muea al., 2010). In the
first stage we estimated the Probit regressions thieR&D reporting (equals 1 if a firm reports R&D
and 0 otherwise) as dependent variable, all thepaddent variables from our explanatory model and
two instrumental variable¥isibility of a firm(equals to 1 if a firm is traded on the stock regirland
Time of quotatiorithe number of years for which the firm is listed the stock markét)In doing so,

we calculated thenverse Mill’'s ratiofor each firm-year observation across the whole@a. In the
second stage, we added the predicted inverse Mallis into our explanatory model to account fae th
selectivity of R&D-reporting firms. Furthermorense good instrumental variables are both rare and
difficult to find in corporate finance (Roberts & Mied, 2013), in line with prior studies we used
lagged independent variables as instruments inr @aodalleviate endogeneity concerns encountered in
our study (Hillier et al., 2011; Munari et al., 2010; MoondaTandon, 2007).

Descriptive statistics and correlations presentedable 2 and Table 3, respectively. We did nad fin
any evidence that multicollinearity causes a seywmblem because the mean VIF values of the

independent variables in any model are below tiweational thresholds.

" In the context of regression analysis, the cemsnoemal distribution allowed us to make inferenabsut the uncensored
distribution of the entire population (Heckman, 297

8 Our choice of instruments is justified by the fatat firms with greater visibility are more liketg report their R&D
investments (Anderson et al., 2012; Anderson & R2609). Moreover, the more time a firm is listée more likely it is
for the firm to have a better financial reportirghlavior. At the same time, both the visibility dfirem and time of quotation
are uncorrelated with the firm’s level of R&D in¥B®ent, and thus, these instruments can be valiitjuded from the
second stage of the model.

° It is possible that R&D investments are endogertoutamily ownership. In particular, factors thatgiut

influence the need for R&D investment can also shidue desirability of continuing family control af firm
(Chrisman and Patel, 2012).
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TABLE 2 — Descriptive statistics

Variable Mear S.D. Minimum Maximum
1 R&D 0.041 0.05¢ 0.0C0 0.631
2 R&D" 0.03¢ 0.04« 0.00(¢ 0.38¢
3 R&D disclosur 0.961 0.19¢ 0.00(¢ 1.00(
4 Tobin's ¢ 0.291 0.39¢ -1.471 2.58i
5 Cash flov 0.08¢ 0.07 -0.877 0.85¢
6 Leverag 0.24¢ 0.16: 0.00(¢ 0.99;
7 Firm ag 4.28¢ 0.72( 1.38¢ 5.76:
8 Time of qucatior 29.24. 26.94: 2.00( 155.00(
9 Family 0.51- 0.50(¢ 0.00(¢ 1.00C
10 State 0.061 0.24( 0.00(¢ 1.00(¢
11 Financia 0.05¢ 0.23i 0.00( 1.00(¢
12 Listec 0.53¢ 0.49¢ 0.00(¢ 1.00C
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TABLE 3 — Correlations

Variable | 2 3 4 5 6 7 8 9 10 11 12
1 R&D 1.0C

2 R&D" 0.92%*  1.0(

3 R&D disclosur 0.14**  0.16**  1.0C

4 Tobin’s ¢ 0.25**  (0.28**  0.06* 1.0C

5 Cash flov 0.07**  0.14**  0.06* 0.52%+  1.0(

6 Leverag -0.30%*  0.36%*  -0.12%* -0.29%* -0.1&%*  1.0(

7 Firm ag -0.10**  -0.07*  0.13** -0.041  -0.09** -0.0z  1.0C

8 Time of quotatio  -0.0C 0.02 0.07**  0.01 0.01 -0.051  0.30** 1.0C

9 Family -0.0C -0.07 -0.05*  0.0¢ -0.0° -0.07** -0.041 -0.05*  1.0C

10 Stat -0.10%*  .0.12%* (.07 -0.08** 0.07*  0.07** -0.06*  -0.14** .0.27** 1.0(

11 Financie -0.06*  -0.051  0.01 0.0z -0.02 -0.05*  0.11** 0.08** -0.18** -0.06** 1.0C

12 Listec -0.11%*%  0.13%*  (0.13%*  0.0¢ 0.10**  .0.02  -0.0( -0.07*  0.01 0.10** 0.0z 1.0C

T p<.10, * p<.05, ** p<.01, *** p<.001
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RESULTS AND DISCUSSION

In Table 4 we report the findings of the HeckmardeloWe have estimated our explanatory model in
a stepwise manner, with models (1) and (2) inclgainly R&D ratio and control variables, models (3)
and (4) including proxy of the firm-level economientives 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 int#al and external financial resources is an
important determinant of R&D investment decisiosspastulated by prior research (Hall & Lerner,
2009; O’Brien, 2003). In particular, financial leage has a negative impact on R&D investment,
while cash flow is positively related to the lewafl R&D investment. However, in the following
specifications, after the inclusion of Tobin’s getficients of financial leverage and cash flow asmn
unchanged but reduce its magnitude and level oiifsignce. This result is perhaps related to tloe fa
that Tobin’s q explains most of the variability iozestment in the presence of financial constraats
the firm-level (Cooper and Ejargue, 2003; Gome®120We find a weak evidence for the negative
effect of firm age on R&D investments as reportediior studies (Balasubramanian & Lee, 2008).
The Wald tests of the joint significance of the by dummies, the joint significance of the indystr
dummies and of the joint significance of the timamunies provide good results in all the
specifications. In addition, the statistical sigzahce of the inverse Mill's ratio in all the mosdel

justifies the estimation of the two-stage Heckmaeaion model.

Concerning Tobin’s g, we find a positive and higklgnificant influence on level R&D investments
(models 3 and 4). This suggests that large CortmhelBuropean corporations having attractive
investment opportunities as indicated by high Tsbqare able to invest more in R&D. In line with
widely-acknowledged positive effect of the relasbip between market value and replacement cost on
company investment (Lorenzoni & Walentin, 2007; @@oand Ejargue, 2003; Gomes, 2001; Blundell
et al.,, 1992), we show a positive Tobin’s g-R&D astment relationship. We can thus accept

Hypothesis 1.

In models (5) and (6), we find a strong negativpast of family ownership on R&D investments. This
suggests that that family ownership hampers thel leVR&D investments in Continental Europe. As
our sample includes 11 different European countti@s result confirms prior research for different

European countries (Matzler et al., 2015; Schmig.e2014; Munari et al., 2010) and for other part
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TABLE 4 — Heckman model

Depender Model (1 Model (2 Model (3 Model (4 Model (5 Model (6
variable R&D R&D" ; R&D R&D" R&D ; R&D"
Outcomu

Leverag .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 flovi.; 0.088***  (4.85  0.100***  (7.05 0.00¢ (0.39°  0.047* (2.86] 0.00¢ (0.1¢) 0.041* (2.58
Firm ag¢ i1 -0.00: (-1.24 0.00cC (0.05 -0.00: (-1.43  -0.00( (-0.13 -0.004" (-1.73 -0.001 (-0.42
Tobin's ¢ .1 0.026***  (7.37 0.018*** (6.31 0.026** (7.49 0.018***  (6.53
Family i -0.006** (-2.79  -0.007***  (-3.69
State i1 -0.007" (-1.94 -0.008** (-2.58
Financial: .1 -0.021*** (-3.98 -0.019*** (-4.73
Constar 0.027- (.91 0.01¢ (1.58 0.029* (2.12 0.020° (1.78  0.040* (3.05 0.031* (2.89
Selectiol

Listec i1 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 quotatio;; 0.003* (2.23°  0.002° (2.13 0.003* (2.23°  0.002° (2.122 0.002° (1.86, 0.002° 1.73
Leverag i -0.02¢ (-0.14 -0.07¢ (-0.40°  -0.007 (-0.04°  -0.05( (-0.27 -0.14¢ (-0.77 -0.18¢ (-0.98
Cash flov i1 1.460***  (3.55 1.310** (3.19 1.323* (2.72 1.133 (2.34 0.853° (.75 0.67¢ (1.40
Firm age i1 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 ¢ .1 0.04¢ (0.47  0.06( (0.62  0.06¢ (0.67°  0.081 (0.83
Family ., -0.325***  (-5.000 -0.325*** (-5.00
State i1 0.530***  (3.70 0.535***  (3.73
Financial: i1 -0.872** (-6.76 -0.815*** (-6.36
Constar -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 tes; 672.57(22 701.87(22 645.76(22 673.68(22 601.12(22 620.25(22

Wald tes, 24.22(16 28.37(16 35.03(16 38.86(1¢) 36.95(16 42.58(1)

Wald tes; 326.58(20 321.41(20 338.94(20 329.93(20 298.44(20 287.78(20

Wald tes, 531.22(32 639.26(32 597.31(33 687.77(33 622.50(36 730.61(36
Observation 307¢ 307¢ 307¢ 307¢ 3052 3052

This table presents the coefficients and t-staigin parentheses) using the two-stage Heckmareimadld testis a test of the joint significance of the

industry dummies; Wald tesis a test of the joint significance of the yeanumies; Wald tegis a test of the joint significance of the courdopmmies;

Wald testis a test of the joint significance of the reportegfficients. T p<.10, * p<.05, ** p<.01, *** p<(l
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of the world (Anderson et al., 2012; Block, 2012umbz-Bullon and Sanchez-Bueno, 2011; Chen and
Hsu, 2009). Hence, we find support to our Hypoth@si. Furthermore, we document that the share of
ownership controlled by the state is negativelyated to level of firm-level R&D investments. This
indicates that state-controlled firms are likelyheove lower potential for innovating due to themited
access to long-term external financing and higlbabdity of unnecessary political interferencesisTh
result provides support for Hypothesis 2b. Lookatgfirms having financial institutions as a major
block holder, we find a negative and strongly digant influence on R&D investments. This finding
suggests that institutional investors are driven dhprt-termism and therefore are reluctant to
investments in R&D as predicted by myopic viewrhteire (Porter, 1992; Jacobs, 1991). Hypothesis
2c is thus supported. Overall, our results conogrmwnership structure variables confirm that large
shareholders in publicly-traded corporations do eratourage managers to invest in R&D because of
risky nature and unknown rate of return inherergng R&D investment (Di Vito et al., 2010; Yafeh &
Yosha, 2003Y.

In regard to the selection regressions, as expebtgt instrumental variables that are used infitse
stage have a strong positive effect on the proitalif R&D reporting. The positive effect of visity

on R&D reporting has also been documented by skstrdies (Matzler et al., 2015; Anderson et al.,
2012; Chrisman & Patel, 2012). We also find thakeolfirms have better R&D reporting behavior. As
far as older firms operate in a better informatmvironment than younger firms, they are subject to
higher pressures from shareholders and regulatodistlose more firm-level information. It is also
interested to note that ownership structure isgaifstant determinant of voluntary disclosure of
financial information as suggested by prior reseafduafang and Jianguo, 2007). Specifically,
ownership by families or by financial institutiorssassociated negatively with R&D reporting, while
state-controlled firms exhibit higher R&D reportinghis suggests that firms controlled by the state

have increased disclosure of financial informaf(iéng and Mak, 2003).

0 Since we find that firms with concentrated owngrsave lower innovation inputs (R&D investments)is does not
necessarily imply that concentration of ownershiffuences negatively innovation. It might be theecahat firms with
concentrated ownership structure are able to pedutovations with superior technological significa and economic
value using lower amount of R&D investments thameas (see for instance, Block et al., 2013).
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ROBUSTNESS CHECK

The robustness of our main findings has been exainising the alternative variable definitions and
the alternative econometric techniques. In paricwe have set R&D ratio equal to zero for all
missing R&D values as in prior studies (SchmidlgtZz®14; O’Connor and Rafferty, 2012; Brown et
al., 2009). This assumes that non-reporting finrmsat invest in R&D or do not have a significant
level of R&D investments. In this context, our de@ent variable, R&D ratio, can take value of zero,
therefore we employed the censored regression rfoBellowing prior studies (Anwar & Sun 2013;
Beyer et al. 2012), we adopted the Tobit modelwasan see from Table 5, the results of the Tobit

model confirm our main findings with the exceptiithe state ownership variabte

1 In the context of regression analysis, the censooethal distribution allows us to make inferencbeuwd the uncensored
distribution of the entire population (Heckman, @97

12 The Heckman model estimates what the R&D ratio ldidwave been if it was fully observed while the ambodel
considers zero values of R&D ratio as zeros. Tleeefthe resulting predictions of the Heckman andiffmodels can
differ.
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TABLE 5 — Tobit model

Depender Model (1 Model (2 Model (3 Model(4 Model(5 Model(6’
variable: R&D R&D" R&D R&D" R&D R&D"
Leverag 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
Cashflovy, 0.092%** (458 0.092** (5.27 0.040°  (1.79 0.055** (2.92 0.023 (1.18 0.044°  (2.30
Firmager: ~ 0.008%* (457 0.008** (5.40 0.008** (4.45 0.008** (529 0.008** (4.69 0.008** (557
Tobin’s € i1 0.018%* (3.94 0.013** (3.47. 0.020"* (4.27 0.014** (3.81
Family i1 -0.009%** (-3.78' -0.008*** (-4.39
State iy 0.00: (0.48  -0.001 (-0.21
Financial: i1 -0.031%* (-7.06 -0.026*** (-7.18
Wald tes, 40.35(11 47.64(11 39.91(11 47.09(11 36.29(11 43.0§(11)

Wald tes, 2.26(8 1.29(8 2.25(8 1.41(8 2.38(8 1.54(8

Wald tess 18.39(10 20.31(10 18.46(10 20.23(10 16.84(10 17.30(10

Wald tes, 21.50(32 24.62(32 21.06(33 23.98(33 20.59(36 23.53(36

Constar -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 likelihooc 1807.66 2101.6° 1822.47 2112.9 1841.0¢ 2133.4.
Observation 309t 309¢ 309( 309( 306¢ 306¢

This table presents the coefficients and t-statigiin parentheses) using the Tobit model withHbber White Sandwich Estimator for variance. Wald
test is a test of the joint significance of the indysiummies; Wald tegis a test of the joint significance of the yeanuies; Wald tesis a test of
the joint significance of the country dummies; Wtddt is a test of the joint significance of the reportefficients. T p<.10, * p<.05, ** p<.01, ***

p<.001
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CONCLUSIONS

In the present paper we investigate the effectsTabin’s g and ownership structure on R&D
investments. Our analysis provides several int@gsinsights on how different ownership types
influence R&D investment behavior of large listétnks in Continental Europe. We confirm a common
theorization that family firms tend to not engageisky investment decisions such as R&D to preserv
their sociemotional wealth and to not threaten fmily’s welfare (Gomez-Mejia et al., 2007). Our
findings support the myopic R&D investment behawbpublicly-traded firms controlled by financial
institutions (Porter, 1992; Jacobs, 1991). We distument that the state ownership decreases lével o

R&D investments.

The present paper makes three significant contabsitto the prior literature. Consistent with
predictions of Q theory, we find that Tobin’s q as significant driver of corporate investment.
Specifically, we document positive and highly sfgr@int impact of Tobin’s g on level of R&D

investments. Therefore, we extend the financiaheodcs literature concerning the positive effect of

Tobin’s g on firm’s investment decisions for fungiR&D.

Second, we confirm that ownership structure sigaiftly affects firm’s propensity to invest in R&D.
This result is consistent with the theorizationt tiidernal corporate governance mechanisms have a
significant impact on innovation. Hence, we conité to the international corporate governance

literature concerning the effect of ownership tgpeR&D investment decisions at the company-level.

Last, but not least, we present evidence on theante of Tobin’s g and ownership structure onlleve
of R&D investments using unigue dataset covering B&ed firms from 11 EU countries (Belgium,

Denmark, Finland, France, Germany, Italy, the Nedinels, Norway, Spain, Sweden and Switzerland),
12 industrial sectors (petroleum, consumer durablesic industry, construction, capital goods,
transportation, unregulated utilities, servicessuee, food and tobacco, textiles and trade) and

relatively long period of time (2002 -2011).

This paper has limitations as well. Our samplduides only relatively large corporations with asset
worth more than € 300 millions. Therefore, one pmesresearch avenue would be to analyze small

and medium-sized firms. In our analysis, we studly d1 European states. This provides an ample
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opportunity to conduct a future studies in other &luntries 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 instioél characteristics on firm growth in Europe, by
using a sample of large companies listed in Contaléeurope for the period 2002 -2011. In particula
we study (1) the influence of internal and extefir@ncing on firm growth; (2) the effect of ownkis
type and country legal environment on growth. Wevsthat financing decisions, firm profitability and
corporate governance characteristics, both at &éinth at macro level, do have a significant impact on
growth opportunities. We find that financial levgeais negatively related to firm growth, while cash
flow stimulates the expansion of sales, a resuistent with the existence of financial constision
growth. Furthermore, better investor protectionlitates firm growth and reduces the sensitivity of
growth to leverage and cash flow. Our results gtexempirical support to recommendations of policy
makers advocating an increase of the level of itorggotection in Europe.

Keywords: Firm Growth, Investor Protection, Cash flow, DeR&D.

JEL: G32, G38
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INTRODUCTION

The literature traditionally focuses on single deti@ants of firm growth, such as firm age and size
(Evans, 1987), entrepreneurial skills (Baum & LgcR604), partner alliances (Vandaie & Zaheer,
2014), foreign ownership (Fotopoulos & Louri, 200#novation (Geroski & Machin, 1992), leverage
(Lang et al., 1995) and cash flow (Brush et alQ®0

There is however a lack of research on firm groathounting for both internal and external factors
(Brown et al., 2011; Baum et al., 2001), in pafacifocusing on the impact of firm and institutibna

corporate governance characteristics.

The literature highlights that effective country4¢ financial and legal environment are crucial in
promoting access to finance, economic developmadt wtimately growth (Denis & McConnell,
2003). Given that countries with inferior invespwotection have smaller debt and equity markets (La
Porta et al., 1997), firms operating in these coestare likely to rely more on cash flows ratheart

on external financing to fund growth. On the contrdirms operating in countries with effective &g
systems and active stock markets use more easityterm external financing to fund growth, as
reported by Demirguc-Kunt and Maksimovic (1998). dther words, the high level of investor
protection leads to more efficient capital relosatiby decreasing agency costs and limiting the

managers’ expropriation power (Morck et al., 200Qrgler, 2000).

On the other side, a large stream of literatureudises the effect of the type of ownership on firm
performance and value (Lopez-de-Foronda et al.7R0this literature often emphasizes that families
are the most common ownership structure in theazatp sector (Villalonga & Amit, 2010), and that
large family shareholders can be beneficial to frenformance. Even if family control may engender
various threats to firm performance such as seitrob problems, intra-family conflicts and risks of
expropriation of minority shareholders’ wealth (8 et al., 2001; Pindado & Requejo, 2014), family
firms have been found to have longer investmenizbns and lower agency costs (due to the
convergence between ownership and managementymparsson to widely-held firms (Anderson &
Reeb, 2003, Villalonga & Amit, 2006, Barontini & Qréo, 2006).

While the general importance of corporate goveradras been established in the literature, knowledge
is still weak concerning its effect on firm growiGlaessens, 2006; Pindado and Requejo, 2014). The
present paper try to fill this gaps, examining #ifgects of corporate governance and financial

characteristics on firm growth on a sample of &8¢ European publicly-traded corporations over the
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period from 2002 - 2011. Specifically, we adopirenfgrowth model in line with Evans (1987), Coad
(2007), Coad and Rao (2008) and Garcia-Manjon & &onMerino (2012), augmented with firm-

(investment in R&D, financial leverage and cashwiloindustry- (two-digit SIC code dummies) and
governance characteristics, both at country-lemeti related to the firm ownership, thus providing a

multidimensional view of firm growth dynamics.

Our results confirm that financial characteristan® significantly related to firm growth. Internal
financial resources are crucial to support new stments, whereas high financial leverage can reduce
the firm’s ability to raise outside funds or to elehine an increase in the cost of external finagcin
The positive relation between R&D investment andwgh confirm that firms grow by innovating
(Yang & Huang, 2005; Garcia-Manjon & Romero-Merii2®12), however this relation is no more
significant after the inclusion of cash flow angldeage in the regressions, confirming the sengjtv

investment in R&D to firm financial conditions (Brm et al., 2009).

Furthermore, we show that “good” macro-level cogpergovernance is related to firm growth, as
predicted by the “law and finance” literature, vehilamily firms also exhibit — taking into account
other characteristics — a higher growth rate onithiw the cluster of founder family firms, a result
well-matched with the literature showing superi@rfprmance of “first-generation” family firms
(Villalonga & Amit, 2006; Barontini & Caprio, 2006)

Finally, the interaction between the index of ineeprotection and firm characteristics show thghh
governance standards reduce the sensitivity of tjréovieverage and cash flows, a result that confir

the relevance of investor protection on the avditglof financial resources.

The contributions of this paper to the literature e following. First, drawing upon theories ofrf
growth, international corporate governance and tahmitructure, we test on a large database of
European listed firms a multilevel growth modelatthincludes both micro- and macro- factors.
Specifically, we take account of firm-, industryrdacountry-related factors that have been identifie
determinants of firm growth, producing a more coetglunderstanding of most relevant factors on

firm dynamics.

Second, consistent with predictions of the “law &madnce” approach to corporate governance, this
paper finds that firm growth is related to courlegal environment. In particular, we show that “dbo

legal environment lessens the sensitivity of fimavgth to leverage and cash flow dynamics. Therefore
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we extend the international corporate governarteeature concerning the positive effects of investo
protection on firm’s financing decisions for fundigrowth.

Third, we consider also the firm corporate goveoeaas regards their ultimate owners, focusing on
different types of family firms. We document thanfily control enhances growth rate when the
founder is present. Moreover, we show that in caesiwith high level of investor protection wherth
CEO is a member of the family the growth rate gahsicantly higher. This result is consistent witie
hypothesis that better investor protection redwgEncy cost related to family management, inducing
an higher growth rate.

The remainder of the paper is organized as follolsthe next section, we discuss theoretical
arguments, identify gaps in the literature and ylag¢ our hypotheses. Section 3 and 4 describes our
sample and the research methodology. Next, in ®edi we present our findings and robustness
analysis of main results. The following sectionatidses implications and limitations of the studyan
concludes the paper.

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT
R&D investment and firm growth

Given that there is a compelling evidence from bibin Anglo-Saxon and European countries that
R&D investment influences positively operating ardmarket performance (Hall & Oriani, 2006;
Greenhalgh & Rogers, 2006), scholars started torites that innovation can act as a key determinant
of growth (Klette & Griliches, 2000). In fact, R&MDvestment represents the most influential variable
in a firm’s ability to innovate , since It helps generate new knowledge, new ideas and new business
models, leading ultimately to corporate growth (§nastopoulou & Levis, 2008). Nonetheless, R&D
investment is difficult to finance, due to its ryskature and unexpected rate of return (Hall & legern
20009).

In general, economic literature distinguishes twayjanchannels thorough which R&D investment can
affect corporate growth, i.e. the product of inrtoxe activity (specific products or technologies

provided by R&D departments) or the process of uation (process of doing R&D) (Geroski &
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Machin, 1992). The product of innovative activitjoars a firm to receive higher margins than its
competitors. In line with this argument, it has léeund that the introduction of new products affec
firm growth in the long run (Pauwels et al., 2004h) addition, several scholars find that the finahc
returns from the new product announcements arefisgmtly positive in the long-term (for example,
Sorescu et al., 2007).

According to the second perspective, during thewation processes firm can build unique internal
capabilities making it more flexible and more addnbé to the future. Under this view, firm can agkie

a sustained competitive advantage if its interaglabilities are valuable, rare, not easy to imitatd
non-substitutable (Barney, 1991). Geroski and Madqii992) argue that innovators develop firm-
specific internal capabilities during the procedsimmovation that allow them to react quicker to
technological changes and consumer preferenceseTdghors show that listed innovative UK firms
are more profitable, grow faster, and their praditsl sales are much less cyclically sensitive tian

innovators.

The relationship between capital structure and fim growth

Capital structure should not influence firms’ intreent decisions in perfect financial markets
(Modigliani & Miller, 1958). However, in reality fms do not have equal access to capital markeds, an
internal and external sources of financing are petfect substitutes, due to agency problems,
information asymmetries, tax advantages, transactasts and costs of financial distress (Rahaman,
2011). A large literature suggests that financaistraints significantly influence firm investmeantd

an increase in the availability of financial resmes can foster firm growth (Musso & Schiavo, 2008).
Therefore, top managers usually faced with dileneamavhether invest in future growth opportunities

and how to obtain suitable source of financing.

The pecking order theory suggests that managetgahgto opt for internal funds, namely cash flow
due to lower information asymmetry between manages investors in comparison with debt and
equity financing (Myers & Majluf, 1983). This viewould explain why some firms show a high
investment-cash flow sensitivity that also couldnsil distortion of investment decisions. Firms coul

in fact either reject good investment projects sslthey have sufficient cash flows to undertakenthe
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or also over-invest in managers’ pet projects duadency costs problem (Pawlina & Renneboog,
2005).

Empirical research on the impact of internal fundggrowth documents a positive association between
cash flow and firm growth. For example, Fagiolo &zkzi (2006) find that more liquid Italian
manufacturing firms tend to grow faster, and Madiinat al. (2009) show that high-growth
manufacturing firms have a high cash flow sengitivAccording to this view, the development of
financial markets could affect firm’s investmentc#ons, reducing the requirement of internal

financial resources

The trade-off theory suggests that a firm choosdd dver equity financing due to tax benefits dftde
till the optimal capital structure is reached (#&né& Meckling, 1976). High bankruptcy costs related
an excessive leverage will therefore increase tis¢ @f debt, and can reduce the firm’s ability ase

new funding through the lending channel.

The early studies on the correlation between legeeand firm growth find a negative relationship for
high-growth firms (Mcconnell & Servaesb, 1995), foms in distressed industries (Opler & Titman,
1994), and for firms with low growth opportunities terms of Tobin’s q (Lang et al., 1995). More
recent research reports negative relationship lestieverage and firm growth across both listed and
unlisted manufacturing firms in Portugal (Oliveiga Fortunato, 2006), and Greece (Fotopoulos &
Louri, 2004). However, Huyhn and Petrunia (2016¥fa positive and non-linear relationship between
leverage and firm growth across listed manufactufinrms 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 @ould face significant financial constraintsatth
could reduce new investments and the growth ofssaleen leverage exceeds optimal level. The
availability of internal financial resources is tefore expected to exert a significant influencefiomn

growth, in particular in counties with low investamotection and underdeveloped financial markets.

Investor protection and firm growth

Starting from the seminal work by La Porta et 4B98), scholars started to analyze the effects of
institutional and regulatory environment on thevgito of economies and on firm dynamics (Claessens,
2006; Beck et al., 2000).
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According to the legal approach, investor protectiacilitates the development of financial markets.
Consistent with these predictions, it has been shivat countries that protect shareholders haves mor
developed stock markets, large number of initidljpufferings and a high number of listed secasti
per capital in contrast to countries with poor stee protection (La Porta et al., 1997). Similarly,
Levine et al. (2000) find that countries that hamere developed creditor rights, effective contract
enforcement and high quality accounting standamse hoetter developed financial intermediaries.
Using the data on stock market decline during temicrisis of 1997-1998, Johnson et al. (200@) fin
that the effectiveness of protection of minorityasdholders explains the extent of exchange rate

depreciation and stock market decline better tiharanacroeconomic variables.

Firms can rely more on external finance in coustméth effective legal systems and active stock
markets (Demirgic-Kunt & Maksimovic, 1998), whilash holdings are more important in counties
with inferior investor protection (Dittmar et al2003). Giannetti (2003) finds that the level of
protection of creditor rights and the degree ofirtlemforcement are positively associated with the
ability of firms to obtain loans for investmentimtangibles and the same holds true for accessng |
term debt for firms operating in sectors with highblatile returns. Furthermore, La Porta et 2099)
show that firms operating in countries with higldeof investor protection have higher Tobin’s qrih

do firms in countries with low level of investorgbection.

Prior studies show also that macro-level corpogateernance influences governance mechanisms at
the firm level. Doidge et al. (2004) state that iteentives to improve corporate governance prastic
are low in countries with weak investor protectiamd Gul and Qiu (2002) find that better legal
protection is associated with lower levels of imfi@ation assymetry, and, hence with less severe ggenc
problems. In this vein, Barniv et al. (2014) docminan association between legal and financial
reporting environments and analysts’ forecast biehaV¥hey find that financial analysts operating in
common-law countries characterized by better cafgogovernance mechanisms outperform their
peers from civil-law countries. In addition, madewvel corporate governance facilitates monitoring
effectiveness and efficiency such that institutlomwvestors are encouraged to hold larger equity
positions (Li et al., 2006).

Overall, the prior research in the domain of cogpergovernance-firm growth emphasizes the
substantial role of macro governance factors imymting access to finance through monitoring and
mitigating information asymmetries. Thus, the degoé investor protection and the level of their

enforcement can facilitate economic developmentudinohately growth rates of firms within them.
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Family firms and firm growth

A large number of studies documents that firm penénce is affected by the presence of family
shareholders (Anderson & Reeb, 2003; Villalonga &i& 2006; Baronitni & Caprio, 2006). In turn,
the family influence is largely conditional on tldegree of family involvement in ownership and
management of a firm (Villalonga & Amit, 2010). Theesence of the founder on the board as a non-
executive member or in the role of CEO is in faataxiated with high performance, while in second-
and later-generation family firms tend to underperf in the US (Villalonga & Amit, 2006), but not
necessarily in other institutional environments r(@aini & Caprio, 2006, Amit et al., 2015). In
addition, family firms managed by outside CEOs se&rhave better management practices and lower
probability of family fighting (Bloom & Van Reene@007).

Also the growth patterns of family and non-familgnfs is likely to differ because of the distinctive
characteristics of family governance. First, famiiyns have long-term investment horizons, that
allows them to develop valuable organizational bdjies difficult to imitate by competitors (Le
Breton-Miller & Miller, 2006). Even when pressur® ghort-term results are high, firms actively
managed by their founder and/or their families sty@ofoundly (Kappes & Schmid, 2013), even if the
investment process is more based on internal grala¢gh on M&A activity (Caprio et al., 2011).
Second, family firms face lower agency costs op&y”, because the classical owner-manager conflict
is lessened in family firms (Jensen and Mecklirgy @), but they are exposed to “type II” agency sost
related to the conflicts with minority sharehold@#orck & Yeung, 2003). Third, family firms’ focus
on increasing their reputation and name may allowlévelop family-based brand, leading to better
firm competitiveness and performance (Craig et24Q08). Fourth, family firms may achieve a higher
employer productivity because they are inclincedhtintain a good relatinoship with their employees
(Chen et al., 2014). Last but not least, recipraaaiuism of family firms can help to obtain a

competitive advantage (Eddleston et al., 2008).

Apart from the fact that growth dynamics of famflyms can be shaped by its internal governance
structure, institutional characteristics may alsfiuence firm growth. Recently, Chen et al. (2014)
show that detoriating legal environment hampersvgimf family firms due to greater risks associated
with a poor legal environment. Thus, family firmgtowth dynamics can be affected not only by
idenity of family memebers involved in corporatecdeon-making, but also by external macro

environment factors.
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Gaps in the literature

Knowledge on the determinants and barriers to fynowth is still limited (McKelvie & Wiklund,
2010; Davidsson & Wiklund, 2006). Vast majoritytbe early firm growth literature focused mainly
on the influence of firm age and size (SantarellTBurik, 2004). Recently, some efforts have been
made to trace the effects of regulatory environntengrowth of entrepreneurial firms (Chen et al.,
2014), however, prior literature does not fully eels the complex relationship between macro-level
corporate governance and firm growth. This issug@agicularly important in European countries
,Characterized by weaker legal protection and nsoreentrated ownership in contrast to the U.S. and
the U.K. (Denis & McConnell, 2003).

The second gap in the literature is that there isery little work on the interplay of macro-level
corporate governance and firm financial charadiesigan the context of firm growth. Specificallyg t
our knowledge this is a first time study assesdimg mediating effect of macro-level corporate
governance on the sensitivities of firm growth ®DORinvestment, to leverage and to cash flow. Given
that differences in legal and financial systemeectfffirms’ access to finance (La Porta et al., 2000
understanding the role played by internal and esleresources for funding growth in countries with
different level of investor protection is of highigrity for the development of relevant public miéis

and practical recommendations for managers.

The last gap in the literature that we found is Hivarce knowledge about family firms’ growth
dynamic (Pindado & Requejo, 2014; Claessens, 2B0&jently, some efforts have been made to trace
the effects of family control on firm growth (Chest al., 2014). However, family firm growth
dynamics can be very heterogeneous due to theetitfelegrees of family involvement in ownership

and management of a firm.

Thus, a more thorough analysis of the interplayvbeh micro- and macro-level corporate governance
mechanisms can help to obtain a better understgrafithe relationship between family control and

firm growth.

Hypotheses Development

As previously discussed, research and developnanslcape firm dynamics in terms of sales growth
and employment creation. A sustained competitiveaathge can be achieved through R&D
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investment, that trigger firm growth and economévelopment (Barney, 1991, Crepon et al., 1998).
R&D investment has a positive impact on growth,nhain the long term (Yang & Huang, 2005), as
has been found for example across top R&D spenfimgs (Garcia-Manjon & Romero-Merino,
2012). Large firms may have a comparative advaniageploiting growth opportunities from R&D
investment in comparison with small firms (Ho et, &001); furthermore, Coad and Rao (2008)

highlights that innovation is crucial only for fegtowing firms in high-tech sector.

Results in the literature are however quite mixeat. example, Del Monte and Papagni (2003) report
that traditional firms have higher R&D intensityethhigh-tech firms, and Botazzi et al (2001) fird n
relationship between firm growth and R&D intensityhn addition, returns from new product
introduction on firm growth vary according to thdferent risk attitudes of firm decision-makers
(Cucculelli & Ermini, 2013).

On the basis of these conflicting results we caulppose, however, that R&D investment can increase
firm-specific capabilities that represent a sounée&ompetitive advantage and could allow a firm to

conquer a higher market share. We postulate atrHypothesis:
Hypothesis 1: Investment in R&D influences podyifiem growth.

Capital structure theories suggest a relation betwigmancial distress and growth (Lang et al., 3995
Specifically, a debt overhang can destroy firm'dighto raise outside funds, due to the agencytsos
that arise when shareholders’ interests could diifem the interests of debt holders. In any case,
expected bankruptcy cost and agency costs of ddbtraise the cost of external financing and

adversely affect its investment decisions.

We expect therefore that highly leveraged firmsncairgrow optimally because of their debt overhang,

even for large publicly-traded firms. Hence, wenfatate our second hypothesis as following:
Hypothesis 2: High indebtedness of a firm decrgdsegrowth rate.

The literature suggests that cash flow affects fynawth dynamics (Molinari et al., 2009; Carper&er
Petersen, 2002). Firms heavily rely on internatygerated funds when the cost of external sources of
finance increases or when the firm is not ableaiser all funds required for new investments. Apart
from the fact that firms which generate internalyfficient amount of cash can finance its investimen

internally (Fazzari et al., 1988), a high cash flmtio may also support a better access to external
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sources of finance in imperfect capital marketgy{®la & Luzzi, 2006). Furthermore, firms with high
cash flow ratios can deal more easily with unexgéacontingent liabilities and cope with obligations
during financial downturns. Thus, we state thatilatdity of internal funds is crucial for firm guath,

and formulate our third hypothesis as following:
Hypothesis 3: Cash flow increases firm growth.

Given that countries with good investor protecti@mve more developed debt and equity markets (La
Porta et al., 1997), firms operating in these coesitcan reduce the cost of external finance due to
lower agency costs and information asymmetries éetwborrowers and lenders. Therefore, firms
operating in countries with high level of invesgmrotection can grower faster. Furthermore, poor
investor protection at the country level may alsttuence firm-level corporate governance (Doidge et
al., 2004; Gul and Qiu, 2002, Li et al., 2006). Fotample, inferior investor protection can help

managers to expropriate minority shareholders aeditors by undertaking ineffective investment

decisions or through tunneling. Ceteris paribus,cavald expect that corporations could obtain higher
growth rate in countries with good investor protmtt due to easier access to external finance and

better protection against expropriation by managafes formulate therefore the following hypothesis:
Hypothesis 4: Better investor protection enharfoes growth.

We argue that level of investment protection caso ahdirectly influence firm growth through its
effects on firm’s investment policies and abilibyfinance them. Firms can grow faster due to theebe
access to financial intermediaries and externalniomg in more developed financial markets. Thues, w
expect lower sensitivities of firm growth to levgeaand to cash flow in countries with high level of

investor protection, and we derive the followingbtheses:

Hypothesis 4a: “Good” macro-level corporate govante reduces the sensitivities of firm

growth to leverage and to cash flow.

As regards the moderating effect on R&D, the petigra little bit more complex. Since in countries
with high level of investor protection we could exp better access to financial resourses, the total
amount of funds devoted to R&D will begteris paribushigher. Results in terms of sales growth of
realized investment in R&D will depend hower by #ehistence of economies of scale or — on the

opposite — by decreasing return of innovative @@ with the size of resources invested at fiewel.
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Some research detect the exixtence of economyatd:si€afouros et al. (2009), for example find that
the economic payoff for larger firms that followad R&D-intensive strategy is significantly higher,

allowing such firms to improve their corporate peniance, while less R&D-intensive and smaller
firms cannot successfully appropriate the econdmeieefits of industrial research. On the other side,
other things equal, a larger amount of resourcedable for R&D projects could induce the selection

on less profitable project, and could reduce tifiecefn term of growth rate for realized R&D prdjec

Even if empirical evidence on this issue is limjtégking into account the results of Kafouros et al

(2009) we formulate the following hypothesis

Hypothesis 4b: High investor protection increaies positive effect of R&D investment on firm

growth.

We argue that family ownership has a positive immecgrowth rate of a firm due to their long-term
orientation and lower agency costs, following thejorty-view on family business performance
(Villalonga & Amit, 2006; Barontini & Caprio, 2006Yillalonga & Amit, 2010; Kappers & Schmid,
2013; Pindado & Requejo, 2014). Specifically, weeapt that family firms will exhibit higher growth
rates in contrast to other ownership types. Thusfifih hypothesis can be formulated as following:

Hypothesis 5: Family ownership influences posiyiein growth.

Furthermore, prior research suggests that famifyrotled corporations exhibit larger growth wheee th
founder is present on the board, but not when tsicseed the founder (Villalonga & Amit, 2006;
Barontini & Caprio, 2006). We therefore formulate following hypotheses:

Hypothesis 5a: The presence of the founder inceeiga growth.

The appointment of “professional” CEO (a non-famimember CEQO) in family firm is supposed
beneficial, because it decreases possibility ofrifamily conflicts and demolishes all the negative
consequences of primogeniture (Bloom & Van Ree28&97). Hence, we predict that family firms
with professional CEO will show a higher growtheraThis effect could however be expected to be
stronger for second (or later) generation of farfiigns, since it could be argued that the decigimn
appoint a family CEO within the dynasty of familyembers can signal the aim to enjoy private
benefits of control, even at the cost of precluding selection of the most brilliant candidatestfor
position. Therefore we derive the following hypaibs:
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Hypothesis 5b: Professional CEO has positive impattfirm growth, in particular within

second or later generation on family firms.

Concerning the moderating effects of high levelimfestor protection on family control-growth
relationship, some scholars show that poor legaire@mment reduces significantly the growth rate of
family firms (Chen et al., 2014). Thus, we expéett family firms will have higher growth in coures

with high level of investor protection, due to thetter access to finance and lower information
asymmetry between external investors and firm arsidTherefore, our hypothesis can be stated as

following:

Hypothesis 6: High investor protection increases plositive effect of family ownership on firm

growth.

Furthermore, as far as nonfamily shareholders agditors are much better protected in countrief wit
“good” macro-level corporate governance, they damrdsh family negative influence on firm growth,
limiting its ability to extract private benefits obntrol. Since the arguments discussed above Hhnatw
descendent-family firms with a family CEO is “theost dangerous” governance structure for minority

shareholders and creditors, we expect that:

Hypothesis 6a: High investor protection improves éffect of family CEO on growth, in particular

in heirs-family firms.

DATA
In this paper we extend the sample of non-finan(&C 6000-6999) and non-regulated (SIC 4900-
4999) European publicly-traded firms gathered byoBtni and Caprio (2006), collecting data for the
period 2002-2011. In particular, the sample is cosep by corporations from 11 countries (Belgium,
Denmark, Finland, France, Germany, Italy, the Nedinels, Norway, Spain, Sweden and Switzerland)
with assets worth more than €300 million. Companiesduded in the sample are selected at the
beginning of the period, and then constituentslefteunaltered over time (except for delisted firms
which have been removed from the sample at thegfedelisting). In contrast to a balanced panet, ou
dataset helps us to avoid the survivorship biablpm, since statistical inferences could be biaked

the study focuses only on the firms that survivédhe end of the period and excludes delisteohdr
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Our sample includes 832 firms and has therefore uabalanced structure (5147 firm-year
observations).

Table 1 shows the distribution of the firms by coi@s and by industries. The breakdown by
industries, based on industrial classification o&ntpbell (1996), shows a fairly widespread
distribution. The basic industry (15.80%), the aonsr durables (14.11%) and the capital goods
(13.54%) are the most represented industries. Tinegulated utilities, petroleum and the others have
the smallest number of the firms (5.00%, 2.86% ar&1%, respectively). The largest number of
corporations belong to France (22.96% of the saynplele Denmark possess the lowest number of
listed firms included in the dataset (3.97% of shenple).
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TABLE 1 - Sample distribution by geographical locaion and industrial classification (based on Campbé&l1996)

Belgiumr  Denmarl Finlanc France German Italy Nether  Norway Spair Swedel  Switzer Total
4.45 3.97 5.29 2296 18.03 8.89 9.86 5.05 6.25 6.25 9.01 100.00

Petroleur 0.0 2.8 0.0 1.4 4.2 1.t 2.7 1.t 0.0 7.€ 3.C 2.€
Consumer du 20.2 4.€ 31.C 16.4 11.c 13.€ 11.1 16.5 14.2 11.¢ 21.2 14.1
Basic industr 19.2 30.€ 13.¢ 18.t 15.¢ 18.2 15.¢ 7.7 4.2 23.¢ 13.¢ 15.¢
Food&Tobacct 23.2 7.4 0.0 9.1 6.2 13.C 4.C 10.7 13.E 11.¢ 4.4 8.t
Constructiol 6.1 0.0 0.0 12.C 11.1 7.2 122 23.C 2.4 8.C 8.5 10.C
Capital good 2.C 9.2 34.t 115 18.¢ 16.5 12.2 12.: 111 8.€ 10.¢ 13.t
Transportatio 7.1 0.0 0.0 1.4 5.2 11.:c 6.7 3.1 10.4 2.€ 2.2 54
Unreg. utilitie: 51 0.0 0.0 5. 5.€ 1.7 7.4 4.¢€ 5.t 1.c 7.€ 5.C
Textiles&Trade 3.C 29.€ 0.0 4.7 9.€ 6.€ 11t 7.4 12.¢ 7.€ 10.€ 9.2
Service 1.C 3.7 20.7 5.C 7.€ 9.4 6.2 12.2 10.¢ 5.2 9.t 7.€
Leisure 9.1 4.¢ 0.0 12.C 3.C 0.8 7.€ 0.0 8.t 6.7 2.4 5.1
Other: 4.C 74 0.0 2.4 1.7 0.0 2.7 1.2 6.4 4.4 54 2.8
Total 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.( 100.(

Industries are defined as follows: Petroleum (SBC29), Consumer durables (SIC 25, 30, 36, 3755057), Basic industry (SIC 10, 12, 14, 24, 26,
28, 33), Food and tobacco (SIC 1, 2, 9, 20, 21, Gdpstruction (SIC 15, 16, 17, 32, 52), Capitadadm(SIC 34, 35, 38), Transportation (SIC 40, 41,
42, 44, 45, 47), Unregulated utilities (SIC 46,,48)xtiles and trade (SIC 22, 23, 31, 51, 53, 89, Services (SIC 72, 73, 75, 76, 80, 82, 87, 89y

Leisure (SIC 27, 58, 70, 78, 79). The sample exaduthancial companies (SIC 60-69) and regulatiitieg (SIC 49).
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As regards oudependent variable prior research suggests several strategies ontdomeasure firm
growth, taking into consideration sales, profit, rked capitalization, added value, or employment
indicators (Geroski et al., 2015). As suggestedDayidsson and Wiklund (2006), sales growth is
considered as the most suitable measure of groadause of its ability to reflect both short- andde
term performance. We calculated sales growth aktdifference of net sales for firmbetween time

t andt-1, in line with prior studies (for example, Coad & R&D08; Garcia-Manjon & Romero-
Merino, 2012). Even if literature on autocorrelatiof growth rates is mixed (Coad, 2009, chaptey 4.4
we decide to include in all regressions the groratie on the previous year (computed from sales in

timet -1 andt-2), as we will discuss later.

As independent variables we consider both firm-specific information and ara variables, taking

into account in particular the level of investoofaction.

As discussed in the previous section, we focuhogetmain firm-specific factors such as determisiant

on firm growth, Cash Flow, Leverage and R&D Invesiin

Cash flow is usually estimated as the sum of nebrime and all non-cash charges, divided by some
proxy of firm size. In our study we adopted theaédtash flow to total assets” for capturing theige

of financial resources produced by the firm.

Financial Leverage is included in our analysisxameine the effects of indebtedness on firm growth.
In line with prior research (Huynh & Petrina, 20Mpon & Tandon, 2007; Oliveira & Fortunato,
2006), we estimated financial leverage as the dittotal debt to total assets of firnat timet.

Investment in R&D — i.e. all direct and indirectstaelated to the creation and development of new
processes, techniques, applications and produtisommmercial possibilities - is the measure of the
effort in innovative activities. In the empiricaldrature it is generally computed as the ratidQR&D
costs to total assets or as the ratio of R&D ctustset sales (Anagnostopolou & Levis, 2008). Given
that the ratio of R&D costs to net sales bettertogs an organizational commitment to innovation
activity and allows to conduct a more reliable camgon across corporations (Hoskisson & Hitt,

1988), we adopted this measure as a proxy of R&@stment® Since the disclosure of R&D costs is

13 Obviously, other proxies could be used as measafrése innovation effort. It is worth to mentiomwever a study of
around 1200 firms by Hagedoorn and Cloodt (2003)ckwvtdoes not find major systematical disparity amdR&D
investment, patent counts, patent citations andpreduct developments.
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not mandatory in the countries covered by this\stuee were able to collect R&D data only for 344
firms of the sample; in line with other studies, 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 firse size, as well as industry and year dummiestVa
amount of research suggests that smaller and yodimges grow faster than large and old ones (for
example, Evans, 1987; Oliveira & Fortunato, 200B)erefore, we controlled for firm size (the
logarithm of total assets), but decide to omit fiage, since it's highly correlated with size and no
significant if included in regressions with sizeg wadded however a square term in order to capture
potential non-linear relationships between growtld aize. In addition, we include industry and year

dummies, in order to control heterogeneity acrodsistries and over time.
All financial data has been obtained from the Wectibe database.

Corporate governance variables are also incluadedsdpturing the effect of legal environment anel th

type of ownership on firm growth.

In order to consider cross-country differencesteelao the level of investor protection, we use the
Anti-Director Rights Index (ADRI) as a proxy forghmacro-level corporate governance. This index,
originally proposed by La Porta et al. (1998), hably the most known corporate governance
indicator, used by over a hundred published pajetee corporate governance literature (Spamann,
2010). In our study we adopted the Revised AnteCiors Index, a refined version of the original

index put forward ten years later by Djankov e{(2008).

Since we are patrticularly interested in the modemag¢ffect of investor protection on the relatioipsh

between independent variables and firm growth, aestucted a dummy variable which takes value
of one if the country’s ADR index is higher thare t,ample mean. In this way we could easily check
the moderating effect of investor protection on tcarous independent variables through the

interaction with ADR index dumntf.

n this context, the coefficient of the indepenideariable, for example cash flow ratio, standstfar effect of cash flow
in countries with low investor protection, whileetinteraction term between cash flow and ADR indesmnmy captures the
difference between the impact of cash flow on glointcountries with high investor protection and ttnpact of cash flow
on growth in countries with low investor protection
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Finally, we consider also the firm corporate goasice characteristics as regards their ultimate
owners, focusing on different types of family firnis particular, we traced the identity of the misite
largest shareholder, according to the standard adetbgy developed by La Porta et al. (1999) and
Faccio and Lang (2002). We found the cash-flowtsdteld by the largest direct shareholders; then we
traced the map of stake ownership in order to iflettie ultimate shareholders. We used 20% as the
cut off point for the existence of a control chéanlisted company with no shareholder larger thah 2

is considered widely held); henc&amily is a dummy variable that takes the value 1 if the
characteristics described above are satisfied asttiérwise. For family firms, we verified whethéet
ultimate control is in the hands of the foundEoynder-firn) or of the descendant®éscendants-
firm), as well as whether the CEO belonged to the fa(@amily-CEQ or not Nonfamily-CEQ or the

family is not represented on the Board of direc{Bemily not on the Boaid

METHODOLOGY

In this study we extend the firm growth model usgdEvans (1987), Coad (2007), Coad and Rao
(2008) and Garcia-Manjon & Romero-Merino (2012)iag variables that capture firm-, industry- and

governance characteristics. The starting regressithre following:

Growthi;= o+ 1(Growth;i;) + 1(Cash flow;;) + 2(Leverageii) + 3(R&D it1) + 4(Sizeirr) +

5(Sizezi,t-1) + (Industry dummieg + (Year dummieg) + i

Given that serial correlation in annual growth satgten carries relevant information on growth
processes, we added the lagged variable Growdh the right side of the equation. According to €oa
(2007), we expect a significant positive autocatieh for the firms included in our sample

In this model we add the variables Cash flgwas a proxy of the weight of internal funds (expdct

sign +), Leverage; as a proxy of debt burden (expected sign -), af® R.; investmenta proxy of

5 Firms included in our sample are in fact largeelisfirms, that in previous empirical studies shgewmerally a positive

autocorrelation, due to a smooth dynamics relatedivtersification through projects and sometimesdih different lines

of business. In contrast, small (and in particutenovative) firms often exhibit a negative autoetation, since extreme
growth rates, both positive and negative, are yikelbe reversed or attracted towards “normal” dtovates (Garnsey and
Heffernan, 2005).
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the innovative effort (expected sign +). We alsolude control variables Size; (also squared, to

capture non-linearity) and a set of industry dunefteo-digit SIC industry codes) and year dummies.

We estimate our models using feasible general Egstres regressions (GLS), using heteroskedastic
and uncorrelated error structtteln order to reduce endogeneity issues that céneimce our
estimation$’ we use only lagged regressors, according to @ lteyature (Hillier et al., 2011; Moon

& Tandon, 2007).

Starting from this basic specification, we add Ai2RI; index as a proxy for the governance quality of
a country; then we include also some Family dumjrtiest capture different types of family firms.

Furthermore, in some specifications we added someeaction terms

(Independent variablg; * ADRI™))
or
(Independent variable; * ADRI )

to check if the effect of the independent variabfe growth is influenced by the level of investor
protection (ADRY' is a dummy variable that takes value 1 for coestsith ADR index higher than

the mean, and is used to interact continuous intége variables).

Descriptive statistics and correlations for the kayiables used in the paper are presented in Table
and Table 3, respectively. We did not find any enick of relevant multicollinearity problem, since
correlation coefficients are all well below 0.25dan afterwards — the check of VIF values of all the

independent variables are below the conventiomaktiolds in any model.

8 |n the context of panel data, heteroscedasticity @utocorrelation problems can be severe. Spaljfidn the presence
of heteroscedasticity and autocorrelation regressaefficients are unbiased but they become nodpoedficient (bias in
the standard errors). Given that autocorrelatidgpgcal for macro panels with long time series-@Dyears) than in micro
panels (Baltagi, 2008), it is not of serious candae our micro panel with unbalanced structureu§,hwe estimate GLS
model with a heteroscedastic error structure ®vedte potential bias in the standard errors dubdaon-constant variance
across observations

Y For example, it could be hard to distinguish weetfrms with huge R&D investments grow more dudhe effect of
innovative activity from a reverse causality exglion, since high-growing firms could be more padfle and therefore
could sustain more easily relevant investments&DRFirm growth and R&D investment therefore cansudbject to the
simultaneity bias.
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TABLE 2 - Descriptive statistics

Variable Mear S.D Minimum Maximum
1 Growtt 0.02¢ 0.24¢ -3.44¢ 3.19(
2R&D 0.01: 0.04« 0.00(¢ 0.88(
3 ADRI 3.06¢ 0.66: 2.00(¢ 5.00(
4 Cash flov 0.08¢ 0.07i -0.87: 0.85¢
5 Leverag: 0.24¢ 0.16: 0.00( 0.997
6 Firm size 14.60( 1.75¢ 10.20: 19.70¢
7 Firm size ™. 216.26- 52.65¢ 104.06( 388.28!
8 Family 0.51z 0.50(¢ 0.00( 1.00(¢
9 Founde 0.12; 0.33¢ 0.00(¢ 1.00(¢
10Heir 0.28( 0.44¢ 0.00(¢ 1.00(
11 Founder CE( 0.061 0.24( 0.00(¢ 1.00(
12 Founder no-executivt 0.05z 0.227 0.00( 1.00(
13 Founder not on the boz 0.01¢ 0.12¢ 0.00( 1.00(¢
14 Heir CEC 0.07i 0.26¢ 0.00(¢ 1.00(
15 Heir nor-executivt 0.15¢ 0.361 0.00( 1.00(
16 Heir not on the boa 0.04¢ 0.20¢ 0.00( 1.00(¢
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TABLE 3 — Correlations

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** -0.5***  -0.15%** 1

9 Founder 0.03t -0.07**  -0.06** 0.01 0.07*** -3t -0.12*%*  0.38*** 1

10 Heir -0.03 -0.01 -0.14***  -0.03% -0.031 -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%* Q27 0.72%* -0.200 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 -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

on the board

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 -0.00 -0.00 -0.07**  -0.04* -0.08***  0.02 0.02 0.28r -0.08***  0.30*** -0.06**  -0.05***  -0.02 -0.07**  -0.009*** 1

on the board

T p<.10, * p<.05,

*#* n<.01, ** p<.001
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RESULTS AND DISCUSSION

Table 4 reports the findings for main regressioacdjrations. We have estimated our explanatory
models stepwise, with model (1) including only R&hd control variables, model (2) and (3)

including respectively financial leverage and célshv, model (4) taking account of the index of

investor protection, and model (5) adding the fgrfilm dummy.

As we can see in model (1), and confirmed in dissguent specifications, the lagged growth variable
Is strongly significant and positively related teetgrowth in the following year. As expected ougé&a
listed firms show a positive autocorrelation, watimagnitude of 10 %; these estimates are very tbose
results of Garcia-Manjon & Romero-Merino (2012) &whd (2007).

The coefficients of firmSizeshow a significant non-linear relationship witlogth. According to our
gquadratic specification, a positive relationshiplétected, while the effect on growth is not linaad
reduces for very large compartiesurthermore, the Wald tests of the joint sigmifice of the industry
dummies and of the joint significance of the timerunies provide good results in all the models. In
particular, it is interesting to mention that treefficient for the year 2008 is positive in all todels,
while the coefficient for the year 2009 becomesagisvnegative and highly significant, highlighting

the impact of financial crisis on corporate growthurope.

As regardsR&D investment, our first variable of particular irget, we report a positive and highly
significant impact on corporate growth in the siagplspecification (Model 1), in line with prior gias
(Garcia-Manjon & Romero-Merino 2012; Del Monte &agni 2003; Geroski & Machin 1992). This
suggests that innovative corporations grow fastan hon-innovative ones. However, in the following
specifications, after the inclusion of leverage aadh flow, coefficients on R&D investment remain
positive but reduce its magnitude and are only Wesiknificant. This result is probably relatedtte
impact of cash flow and capital structure on inesits, since capital constraints could allow rekva
R&D investments only with an adequate support térimal resources (Hillier et al., 2011). R&D is no
more significant in all models after the inclusimm ADRI and family firms variables. We can therefor
accept Hypothesis 1 only in some specifications;esthe effect of R&D is not robust to the inclusio
of governance variables.

18 Also a linear specification would be however gesitand statistically significant.
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TABLE 4 - FGLS model of firm growth

Dependent variable: Grow; Model (1 Model (2 Model (3 Model (4 Model (5
Growtti 0.108**  (7.90 0.082**  (9.43 0.087***  (8.30 0.078* (855 0.090**  (6.85
R&Di4 0.151** (3.01 0.116* (2.09 0.097" (1.71  0.08¢ (1.61  0.04¢ (0.76
Firm sizes 0.134**  (8.86 0.121**  (6.42 0.106**  (6.18 0.094** (553 0.119**  (5.46
Firm size "2 -0.004**  (-8.34 -0.004*** (-6.01 -0.003** (-5.74 -0.003** (-5.13 -0.004** (-5.14
Leveragi i -0.026*  (-2.82 -0.01: (-1.23 -0.01: (-1.36 -0.023" (-1.70
Cash flov, 0.150**  (5.75. 0.181**  (7.78 0.136**  (4.12
ADRI i1 0.011%**  (4.08  0.010* (3.18
Family. 0.00¢ (1.46
Wald tes; 70.5 (11 52.6 (11 70.8 (11 67.5 (11 67.3 (11

Wald tes, 1235.5 (7 1165.2 (7 1177.2 (7 1201.2 (7 1045.1 (7

wald tes, 1607.8 (22 1512.7 (23 1556.0 (24 1944.8 (25 1342.0 (26
Constan -1.010%*  (-8.77 -0.873** (-6.02 -0.785** (-5.98 -0.727** (-5.61 -0.921** (-5.51
Observation 308¢ 292¢ 292¢ 292¢ 292¢

T p<.10, * p<.05, ** p<.01, *** p<.00

This table presents the coefficients and t-statigin parentheses) using GLS regressions withrdeitedastic error structure. Wald tdsta
test of the joint significance of the industry dumas) Wald testis a test of the joint significance of the yeanies; Wald testis a test of
the joint significance of the reported coefficients
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As we can see in models 2, the coefficient of faialeverageis negative and statistically significant,
confirming our second hypothesis. Highly leverafjed cannot easily raise external financing due to
the agency costs of debt that increase the cosixiarnal funds and therefore adversely affect its
investment decisions (Lang et al., 1995, OliveiraF&rtunato, 2006; Fotopoulos & Louri, 2002).
However, also the effect tdveragereduces and become not statistically significdietr ahe inclusion

of cash flow and governance variables.

In model 3 and all the following specifications decument a strong positive influence of cash flow o
firm growth. This result, that is consistent wittamy studies (Fagiolo & Luzzi, 2006; Carpenter &
Petersen, 2002; Brush et al., 2000) confirms astafge listed firms the existence of relevanttians
on financial markets, that could hinder the setectf good investment projects if a firm is noteatw

generate sufficient internal funds.

Model 4 and 5 add two corporate governance vagali®R Index and the family firm dummy. The
coefficient of ADRI variable, namely the continuowsrriable capturing the index of investor
protection, is positive and highly statisticallgsificant, confirming our hypothesis 4. This indes
that firms obtain higher growth rate, other thirggial, in countries with high investor protectidng
to better access to external finance and bettéegron against expropriation by managers, suppmrti
theoretical predictions of La Porta et al. (199h)erefore, not only micro-level corporate goverreanc

influence firm growth (Lappalainen & Niskanen, 2p08ut also macro-level governance as well.

On the other side, théamily dummy is not statistically significant, showingaththe average growth
dynamics of family firms does not diverge from rfamily firms. Taken family firms as a whole, this
result seems to contradict the hypothesis thatrsupealue and performance detected for family 8rm
in Europe (Maury, 2006; Barontini & Caprio, 200@ncbe explained by a higher growth rate of family
firms'®. We will consider later, however, if the heterogiénof family firms characteristics is related to
distinct growth rates, since many paper shown dtii#rent roles of the family could significantly
affect firm performance and dynamics (CucculellM§cucci, 2008; Villalonga & Amit, 2006).

9 This result could be consistent with the evidepavided by Chen et al. (2014), suggesting thatilfafiims prioritize
employment growth over sales growth, because theycancerned mainly about their reputation in thenmunity and
about having a long-term relationship with theimpdoyees.
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TABLE 5 - The impact of corporate governance and fiancial structure on firm growth

Model (6) Model (7 Model (8 Model (9
Growti.; 0.092%*+ (6.84  0.098** (7.06,  0.100%** (6.73  0.100%** (7.05,
R&D i 0.057 (0.94  0.07¢ (1.23  0.04C (0.65)  0.06¢ (1.04
Famlyi.s 0.008 (0.43  0.006" (1.81  0.00¢ (1.45  0.0071 (1.86
Cash flov., 0.134% (4.04  0.130%** (3.97  0.137%* (4.40  0.167** (4.46
Leverag i1 -0.023t (-1.73  -0.02( (-1.52)  -0.040* (-2.66  -0.02( (-1.53
Firm size., 0.119% (5.45  0.126%** (5.75  0.120%* (5.49°  0.121%* (5.47
Firm size "2, -0.004* (-5.14  -0.004**  (-5.45  -0.004**  (-514  -0.004**  (-5.17
ADRIi4 0.010* (2.43  0.009 (2.02  -0.01: (-1.24  0.021* (2.73
Family .;*ADRI -0.001 (-0.14
R&D i *ADRI" 4 -0.16¢ (-0.89
Leveragii..*ADRI" iy 0.087* (3.09
Cash flov.1*ADRI" ;4 -0.140* (-2.06'
Wald tes; 59.58(11 60.3(11 78.9 (11 59.6 (11
Wald tes, 1047.81(7 1046 (7 1042 (7 1047 (7
Wald tes, 1300.72(27 1303(27 1365 (27 1300 (2)
Constant -0.920%*+ (-5.48  -0.943*+* (5,58  -0.900**  (-5.34  -0.911***  (-5.33
Observations 263t 263t 263t 263t

T p<.10, * p<.05, ** p<.01, *** p<.00
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In table 5 we consider the moderating effect ofester protection on the relationship between firm
variables and growth. From model 6 to 9, the comfits on the interactions among Independent
variables and the ADR index (ADRI is continuousniodel 6, the dummy ADRIin models 7-9)
capture the difference in the effect induced by finm variable on growth related to the level of

investor protection

Results show that the interaction of ADRWith both leverage and cash flow are statistically
significant. Within countries with low investor pection the effect of leverage and cash flow on
growth are more intense than the whole countieenmtompared to model 5, leverage coefficients
becomes more negative and statistically signifi¢emddel 8), and also cash flow increases its pa@siti

and significant coefficient (model 9). Furthermaifee reverse sign of the interactions with the ADRI

dummy suggest that in high investor protection toes financial constraints exert a significantly
lower effect on growth. Firms operating in courdrigith efficient legal systems and active financial
markets could therefore use more easily long-textareal financing and are therefore less linked to

the ability to generate cash flows to support fgrawth. Hypothesis 4a is thus supported.

In table 5 however the interactions of ADRWith R&D and of the ADRI index with the family
dummy are not significant, rejectimtypothesis 4land4c. After taking into account other independent
variables, the effect of investment in R&D on safleses not seem related to the level of investor
protection. The same result is obtained for fanfilgns, whose growth does not seem significantly
related to the level of investor protection. Tha&e@al result found in Model 5, namely a growth rate
not significantly different from non-family firmsitherefore confirmed also considering differentls

of the ADR Index.

Since has been remarked that family firms hetereyermay influence many dimensions of family
enterprises (Chua et al.,, 2012), in table 6 we agpithe relationship between various family

characteristics and growth.
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TABLE 6 — The impact of both internal and externalcorporate governance on firm growth

Model (10) Model (11) Model (12)
Growthy; 0.088*** (8.31) 0.088*** (7.94) 0.095*** (7.62)
R&D i1 0.073 (1.22) 0.086 (1.37) 0.109t (1.75)
ADRI ¢4 0.010** (3.27) 0.009** (3.11) 0.006 (1.55)
Cash flow 0.162*+* (6.32) 0.159%* (5.98) 0.148*** (5.22)
Leverage., -0.021¢t (-1.96) -0.014 (-1.93) -0.011 (-1.05)
Firm sizg.; 0.106*** (5.88) 0.110%** (6.16) 0.112%* (6.12)
Firm size "2 -0.003*** (-5.51) -0.003*** (-5.80) -0.003*** (-577)
Founder 0.023*** (4.61)
Heir.; -0.002 (-0.52)
Founder CEQ, 0.023*** (3.90) -0.014 (-0.35)
Founder non-executiye 0.031*** (4.06) 0.033 (0.98)
Founder not on the boagd 0.009 (0.81) -0.375 (-0.77)
Heir CEOy -0.011** (-2.33) -0.096*** (-4.78)
Heir non-executive, -0.003 (-0.75) -0.034 (-1.19)
Heir not on the boarg 0.001 (0.14) 0.033 (0.52)
Founder CEQ,*ADRI ;.1 0.012 (0.88)
Founder non-executiyg*ADRI ;.4 -0.001 (-0.007)
Founder not on the boagg*ADRI ;4 0.129 (0.79)
Heir CEO..1*ADRI i1 0.029%** (4.67)
Heir non-executivg;*ADRI .1 0.010 (1.05)
Heir not on the boargd, *ADRI ;.4 -0.014 (-0.58)
Wald test 56.79(11) 70.49(11) 55.33(11)
Wald test 1134.12(7) 1105.04(7) 1079.60(7)
Wald test 1650.52(27) 2366.52(31) 1798.78(37)
Constant -0.814*** (-5.94) -0.839*** (-6.25) -0.843*** (-6.2)
Observations 2926 2926 2926

T p<.10, * p<.05, ** p<.01, *** p<.001
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First, we test the effects éfounderand Heirs status on growth. Family-controlled corporations
exhibit a higher growth rate when theounder is present, while the effect dfleirs is not
statistically significant (model 10). This can bepkained by the fact that founder has a talent,
profound business expertise and entrepreneurigniation that may allow firm to grow
extensively. This result confirms that family firnes average perform better with a presence of
founder (Villalonga & Amit, 2006; Barontini & Camrj 2006). In model 11, we look at the
association between the life-cycle of the familynfi(Foundervs. Heirs) and the involvement of
family members in the management of the comp&aynily CEO, Professional CEO, Family not
on the boarg in order to investigate more precisely the retahip between family control and
firm growth. Results show that in founder-familynfis the growth rate is significantly higher than
in non-family firms when the CEO is a family mempleuat also when a “professional” manager is
hired growth rate is high (also, slightly higheathfor family CEO). In the limited number of cases
in which family member does not sit on the boarldhowth is not different from non-family firms.

Looking at the second (or later) generation of farfiims, when a family member holds the role of
CEO growth rates significantly reduces. This resmlatches with previous research, that
highlighted in the US a negative performance ofifafirms when a descendant takes the role of
CEO (Villalonga & Amit, 2006) or, in European cotigs, a better performance of descendant
firms when the CEO is outside the family (Baron#&niCaprio, 2006). The common idea behind
these results is that while founders are likelyb® skilled entrepreneurs, there is no reason to
suppose that heirs inherit particular manageridlissy the founders. Thus, the decision to appoint
a family CEO can simply signal that the selectiérih@ most brilliant candidates for the position

has not been done, with the aim to enjoy privateebts of control by the family.

Model 12 show the interaction between family dunsraad the ADR Index, taken in this case as a
continuous variable. The ADRI coefficient considénge impact of investor protection on firm
growth for non-family firms, and shows a positieit not significant coefficient. All interactions
between ADRI and each family dummy capture theemantal effect for family firms determined
by a better investor protection on firm growth. Vilad that founder-family firms are not
statistically different, in terms of sensitivity gfowth to ADRI, from non-family firm®. A very
significant interaction emerges however for heastily firm in which the family member holds the

position on CEO. As shown before, for this clustérfamily firms’ growth rates significantly

20 However, for founder-CEO firms we can reject thél hypothesis that ADR Index is not significantiglated to
growth.
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reduces; however, the sensitivity of growth to ADRpositive and strong: it could signal that high
investor protection reduces the extraction of gaviaenefits of control by family CEOs, with a
positive impact on growth rates.

CONCLUSIONS

In the present study we examine the impact of aatpo governance and firm financial
characteristics on firm growth. In line with widedytributed positive effects of corporate
governance on firm performance and value, we doatiraepositive corporate governance-firm
growth relationship. These results provide a neswwvithin the international corporate governance

literature.

One of the major insights of the present papehnas firm growth is driven by determinants at both
micro- and macro-level, namely the level of invegiootection. Development of this insight will
require future research based on an interdiscipgliaad multilevel approach, which may follow

three general research strategies.

The first would be to investigate the relationshgiween firm growth and macro-level corporate
governance in other institutional settings ratheant the European one. Due to the diversity of
corporate governance models across advanced cstpgabnomies (Aguilera and Jackson, 2003),
future research on firm growth can highly benefini studies analyzing growth dynamics within a
single corporate governance model or from comparasitudies encompassing simultaneously

several corporate governance models.

Corporate governance includes not only external hameisms like governance and legal

environment, but also internal mechanisms suchvasership structure and board composition
(Denis and McConnell, 2003). This points out to f#eseond research strategy that would be to
consider the influence of internal corporate gogaoe mechanisms on firm growth. It is very
likely that factors like different types of busise®wnership (financial investors, banks, or
government) and level of education, expertise amdivation of board members are likely to

exhibit impact on growth patterns of a firm. Moreoyinterplay between external and internal
corporate governance mechanisms is of significatéreést in order to capture an impact of

corporate governance on firm growth.

Furthermore, we agree with Baum et al. (2001); Mekeand Wicklund (2010) that future
research on this topic is important to develop thedherefore, the third research strategy would be
to assess the modes of firm growth across countugb different governance and legal

environments identifying the determinants of difiergrowth paths.
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We believe that our paper can provide interestisgghts both at the firm- and country-level.

First of all, it highlights the importance of seitigy internal funds for financing growth, especially
in countries with poor investor protection. Casiwflis not only the instrument to meet unexpected
contingencies and short-term obligations, but it peovide better access to the sources of external
financing in the marketplace allowing a firm to grdaster in comparison with its rivals.
Concerning the use of debt, it's clear that extefinancing represents a good option of financing,
in particular if the controlling shareholders isaadl of the potential risk of dilution of her stake
but the constraints that existing leverage induoes growth opportunities should not be

undervalued.

This paper provides also empirical support to theeemmendations of policy makers advocating
increase of the level of investor protection, giveat high level of investor protection fostersteet

capital allocation (Wurgler, 2000; Morck et al.,0®) and enhances firm growth, raising the
competitiveness of European firms. Furthermoresimgi governance standards can also affect

transparency and accountability of corporate bedravi

Our paper has also some limitations. We examingtigistudy only relatively large corporations.

Analysis of the impact of macro-level corporate gmance and financial structure on growth rate
across firms of other sizes represents one potextemue for the future research. Furthermore, in
our analysis we have covered 11 EU countries, therdurther studies in other EU members could
give a more complete picture of growth dynamicshi@ Eurozone, and could also be extended to

some emerging markets.
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CONCLUSIONS

The present PhD thesis examines the effect of catp@overnance on R&D investment and firm
growth using a sample of 832 large publicly-tradesmpanies from 12 industrial sectors
(petroleum, consumer durables, basic industry, toecton, capital goods, transportation,
unregulated utilities, services, leisure, food dobacco, textiles and trade) and 11 Continental
European counties (Belgium, Denmark, Finland, Fea@ermany, Italy, the Netherlands, Norway,

Spain, Sweden and Switzerland) for the period 200211.

This study shows that ownership structure shapesitanizational propensity to invest in R&D. In
particular, family-controlled and state-controlledrporations exhibit lower R&D investments in
contrast to widely-held corporations. In additiopresence of financial investors as major
blockholder hampers organizational propensity tees in R&D. | also find that Tobin's q
influences positively R&D investment hilighting thaigh market valuation encourages large
publicly-traded firms to invest more in R&D. Furtheore, | show that financing decisions, firm
profitability and corporate governance charactesst both at micro and at macro level,
significantly shape growth rate of a firm. The piesi relation between R&D investment and firm
growth confirms that companies grow by innovatifgnancial leverage is negatively related to
firm growth, while cash flow stimulates the expamsof sales, a result consistent with the existence
of financial constraints on growth. Better invegpootection enhances firm growth and reduces the
sensitivity of growth to leverage and cash flow.

This thesis highlights the importance of securimigrinal funds for financing growth, especially in
countries with low investor protection. Cash flosvriot only the instrument to meet unexpected
contingencies and short-term obligations, but it peovide better access to external financing in
the marketplace allowing a firm to grow faster ontrast to its competitors. Concerning the use of
debt, it's clear that external financing represemtgood option of financing, particularly if the
controlling shareholders are afraid of the potémnisgk of dilution of her stakes, but it cannot be
undervalued the constraints that existing leveradeces on growth opportunities.

From the policy perspective, this investigation yides also empirical support to those
recommendations of policy makers advocating in@ezsthe level of investor protection, given
that high level of investor protection fosters bettapital allocation (Claessens, 2006; Wurgler,
2000; Morck et al., 2000) and enhances firm growghsing the competitiveness of European
companies. Furthermore, raising corporate govematandards can also influence transparency

and accountability of firm behavior.
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A thorough theoretical analysis was conducted falyafhe most appropriate scientific strategy to
the study. | have tried to follow the scientificidelines carefully in order to enable repetitiortio
steps taken during the study process with the saswdts. In Chapter 1, | limited the review of the
literature to influential articles published in @&slished peer-reviewed journals, mainly from
economics and management. This choice has beenlmadase academic journals likely to have a
major impact on the field. | also included some kgofrom other disciplines that met the research
purpose and were relevant to the discussion. Ipteh&2 and 3, the quantitative research approach
has been adopted. The sample of large listed firorm 11 EU countries was used to test the
formulated hypotheses. This renders comparabilitths study to similar studies analyzing the
impact of corporate governance on R&D investmert fim growth across firms of other sizes
and/or operating in other parts of the world.

Through its analysis of the impact of both interaatl external corporate governance mechanisms
on R&D investment and firm growth this study offesfirst step towards a more fine-grained
understanding of the phenomena. It contributesnmmkedge in the field of corporate governance
and economics of innovation. This research coulctdraplemented by other studies examining
research opportunities arising from the inheramitétions discussed-above. One potential avenue
for the future research would be to analyze thatigiship between corporate governance, R&D
investment and firm growth across small-and-medaompanies and/or private firms. This can
help to obtain a more complete picture of the pheema. Further work may also investigate the
influence of corporate governance on R&D investrmeamd firm growth in the EU countries that
were not covered in this study. In doing so, nemgssmpirical evidence can be produced and
accumulated for the development of relevant pulpladicies raising the competitiveness of
European companies. In addition, due to the dityeo$ corporate governance practices across the
globe, it might be highly beneficial for future essch to use samples from different parts of the

globe.
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