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Abstract

Increasingly, innovation is seen as a novel leverage tool with which to create business and social value and
thereby place its finders and users at a competitive advantage. Contemporary research suggests that the
determinants of the innovation activity of firms are numerous. In this paper, we consider the financial and
governance characteristics that might influence the innovation activity of a sample of 700 family firms in Italy.
Our study was conducted over a 10-year period, from 2007 to 2016, using panel analysis models alongside
robustness tests for the lagging effect and the probability regression as well as diagnostic statistics to ensure the
use of an appropriate model. The results show that the existence of institutional investors, as a proxy for
governance, has a persistent positive relationship with patent value, as a proxy for innovation, but not with the
likelihood of being innovative. Moreover, financial indicators such as net working capital, earnings before
interest, taxes, depreciation, and amortization, debt, and equity are found to explain innovation activity better
than other indicators in both the panel and probability regressions. We also find very little significant difference
between the sectors and regions featured in the study, suggesting that the relationship among them is
quasi-systematic. Concluding the paper, our findings are discussed in relation to their policy implications and
suggestions for further research are made.

Keywords: family firm, financial indicator, governance indicator, innovation activity, panel analysis, probability
regression, Italy

1. Introduction

Family firms have long played a significant role in many developed economies, while innovation is increasingly
being seen as a novel driver toward creating business and social value that places its finders and users at a
comparative competitive advantage (Klein, 2000). Family firms account for 85% of all enterprises in the OECD
countries and 70-80% of all enterprises in Europe (Mandl, 2008; Van den Berghe & Carchon, 2003) and the
United States (Astrachan & Shanker, 2003; Potts et al., 2001). Yet, whereas family firms are recognized to be a
significant part of the global economy (Lee, 2006; Schulze et al., 2001; Sraer & Thesmar, 2007), considerations
of innovation in the international literature are still at a nascent stage of development (Cassia et al., 2012)—but
this area of analysis is expected to advance rapidly, creating important opportunities for future research (De
Massis et al., 2012).

This paper contributes to the literature by presenting findings from our investigation of the impact of financial
and governance structures on innovation activity through an analysis of a sample of 700 family firms in Italy.
The study covers the period from 2007 to 2016, and includes 7 000 firm-year observations; analysis was
conducted using panel regression models. This work is part of pioneering research currently being undertaken to
understand the impact of institutional investors on a firm’s innovation activity; it is also the first at the national
level to provide novel findings—supported by statistical tests—in relation to how institutional investors
influence innovation activity once they enter the firm but do not influence the likelihood of being innovative.

Specifically, the study’s results show that the existence of institutional investors, as a proxy for governance, has a
persistent positive relationship with patent value, as a proxy for innovation, but not with the likelihood of being
innovative. Moreover, financial indicators such as net working capital, earnings before interest, taxes,
depreciation, and amortization (EBITDA), debt, and equity are shown to explain innovation activity better than
other indicators in both the study’s panel and probability regressions. We also find very little significant
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difference among sectors and regions, which suggests that this relationship is quasi-systematic.
2. Related Literature

In the academic literature, several aspects of family firms have been considered from different analytical
perspectives (Chrisman et al., 2005; Di Toma & Montanari, 2010; Kraus et al., 2011). There is ongoing debate
concerning how to define a “family firm” and no one definition has yet been accepted in the international
literature, but, in general, it is accepted that family firms can be observed as a combination of two institutional
influence systems: family and business (Astrachan & Shanker, 2003; Carsrud, 2006; Covin, 1999; Gersick et al.,
1997; Habbershon & Williams, 1999; Klein, 2004; Naldi et al., 2007; Rutherford et al., 2006; Sharma et al.,
1997). Kraus et al. (2012) follow the definition given by Ro" 81 et al. (2010) of family firms, which is based on
five elements: (1) several family members hold capital shares; (2) major business capital is held by one or more
members of the family; (3) strategic decisions represent the importance of family capital shares; (4) several
people in the family are directly financially dependent, since their individual capital incomes and/or their
individual work incomes in the company generate a majority of their income; and (5) the family’s sphere of
influence plays a significant role.

The binomial of “innovation” and “family firm” is worthy of attention, since, in the global economy, family
firms are in competition with multinational corporations with alternative financial structures and different
capacities with which to access the capital market (Estrada Barcenas et al., 2009; Lopez-Fernandez et al., 2015).
In this context, innovation is the expression of entrepreneurial activity and may contribute to the long-term
survival of a (family) business (Leenen, 2005). Following the work of Tidd and Bessant (2009), “innovation”
may more generally be considered as the process through which firms identify new opportunities for change,
turn them into reality, and capture value for them—in short, the process through which firms try to anticipate the
complexity of current economic dynamics.

Because of the role played by innovation with regard to firms’ competitiveness and success, the literature
includes several contributions concerning factors that influence the development of innovative activities in firms
(Kamalian et al., 2011). Prior research has identified a number of factors related to cost, institutional constraints,
human and/or financial resources, organizational culture, flow of information, and government policy (Baldwin
& Lin, 2002; Mohnen & Réller, 2005); however, surprisingly little is known about the process of the innovation
decision (Du et al., 2007). Kraus et al. (2012) observed that (a) there is little research investigating the
relationship between innovation and ownership structure (Craig & Moores, 2006; Gudmundson et al., 2003;
RoBl et al., 2010), (b) results of existing empirical studies on this binomial remain contradictory, and (c) and no
large-scale quantitative studies have been developed.

Consequently, the present paper proposes to contribute to the current debate in the literature and to fill the gap in
the research on firm characteristics and innovation activity. Recent studies on innovation in family firms have
analyzed innovative behavior (Nieto et al., 2015), strategic innovation, and new product development (Cassia et
al., 2012), and the product innovation strategies of family firms compared to those of non-family firms (De
Massis et al., 2015). Other studies have focused their attention on the innovation decision-making process,
following on from Schumpeter’s (1934, 1942) works and concentrating on firm size, market concentration, and
technological characteristics. These studies have produced diverse results, in some cases validating the original
Schumpeterian assumptions (Cohen & Levin, 1989; Stock et al., 2002; Tsai, 2001; Veugelers & Cassiman, 1999)
and, in other cases, not validating them (Acs & Audretsch, 1987; Coronado et al., 2008; Veugelers & Cassiman,
1999). Another important strand of contemporary research featured in the literature concerns, as previously
observed, the determinants of innovation decisions, with particular regard to small- and medium-sized
enterprises (Braun & Sharma, 2007; Chen & Hsu, 2009; Kim et al., 2008; Miller & Le Breton-Miller, 2005;
Munari et al., 2010).

Based on the inconsistencies or omissions of prior research highlighted above, we set out to answer the
following two questions:

1) To what extent do financial and governance characteristics affect a firm’s innovation activity?
2) Do financial and governance characteristics affect the probability of being innovative?

In order to answer these research questions, two main hypotheses were developed and investigated:
Hypothesis 1a: financial indicators do not affect the level of firm’s innovation activity.

Hypothesis 1b: there is no significant relationship between the existence of institutional investors and the value
of innovation activity.
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Hypothesis 2a: financial indicators do not affect the likelihood of being innovative.
Hypothesis 2b: institutional investors enter the firm after being innovative.
3. Data, Methods, and Models

For 10 years, from 2007 to 2016, data were collected for 700 family firms in which the ownership belonged to
one person or family member with more than 50% of the shares and who reported in 2016 a total revenue greater
than €5 million. Our final data set comprised 7 000 firm-year (panel) observations. The sample firms belonged to
three macro sectors of the economy—primary (agriculture), secondary (industrial), and tertiary
(services)—widely spaced over the entire Italian peninsula and belonging to 20 regions. Using the AIDEA'
database, we collected the following related data:

1) We collected data related to financial indicators (sales, EBITDA, net working capital, fixed assets, intangible
assets, return on capital, total equity, and total debt); these variables were used as proxies for the financial
situation of a firm extracted from assets, liabilities, equity, and the income statement. EBITDA is considered an
appropriate financial measure since it indicates the results of a business’s operation and can be a proxy of
operating cash flows. Debt and equity are used as financing channels for firms to fund innovative activities, and
can show which source of financing firms rely on to fund their innovation activity.

2) We collected data related to governance aspects represented by the existence of institutional investors in a
firm, and used a binary variable that took a value of 1 to denote no institutional investors and 0 otherwise.

3) Three variables were considered to represent the innovation activity of the firm: the value of patents (a strict
definition of innovation), the capitalized cost of research (a broad definition of innovation), and the value of
intangibles (a broader definition of innovation).

4) Dummies for the sectors and the regions were inserted to ascertain whether a certain region or sector behaved
significantly differently from others.

For consistency and normal distribution purposes, the values of financial and innovation variables were
normalized by taking their natural logarithm according to the following equation:

LoaVal log( Value )
(] alue; = 10g8(——
g i & Value;,_,
The variables utilized in this study are detailed in Table 1.
Table 1. Definition of variables
Variable Symbol Description
Patent value Patent the log of patent value for firm 7, a proxy for innovative activity
Patent dummy Patent Dummy a binary variable that takes a value of 1 for firms with patents and 0 otherwise
Capitalized research cost ResCost the log capitalized research cost, a proxy for innovative activity
Intangibles Intang the log value of firm’s intangibles, a broader proxy of innovative activity
EBITDA EBITDA the log earnings before interest, tax, depreciation, and amortization
Net working capital NwWC the log difference between current assets and current liabilities
Total debt Debt the log value of the firm’s total debt
Total equity EQ the log value of the firm’s total equity
Institutional investor INST a binary variable for the existence of institutional investors
Sector Dum_sector a dummy variable for the sector
Region Dum_region a dummy variable for the region

Three main approaches were utilized to test the main research argument: correlations, cross tabulations, and
panel regression analysis. In each of the regression models, diagnostic statistics were utilized to detect the
existence of heteroscedasticity of cross-sectional variances and multicollinearity among the independent
variables. Hence, a robust regression replaced the ordinary least squares (OLS) estimation in cases in which
heteroscedasticity was found to generate more robust coefficients and as an appropriate treatment of
variables where multicollinearity was detected.

Financial and governance characteristics were used as explanatory variables for a firm’s innovation activity,
the dependent variable:
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Innovation activity = f( governance + financial) characteristics
3.1 The Main Model
Innovation, = x + f(governance), + B,(financial); + BzdumMgecior + BadUMyegion + &

To account for time variance, panel regression analysis was performed for the whole firm-year data set of
7000 observations.

3.2 The Lag Model
Innovation, = x + f;(governance),_, + B,(financial);_y + B3dumgecror + BaduMyegion + &

In the robustness check, for each innovation value at time ¢, financial and governance variables were replaced
with the values of the preceding year. The intuition was to check whether there was a lagging effect on the
innovation activity, meaning that the financial and governance activities of /—1 period affected the innovation
activity at time ¢z, as an independent variable can sometimes have no immediate impact but it does have a lagged
effect. In addition to the standard pooled OLS regression, a panel fixed-effect model was utilized where the
results of a Hausman’s” test indicated that this should be the case.

3.3 The Probability Model
Probit regression is a special type of generalized linear model, in which the bivariate outcome Y has a Bernoulli
distribution with parameter p (success probability p € {0, 1}):

k=n

(@)~1(Pi) = Pr(Y = 1|X) = Z B Xy
k=0

The model was used to transform the expectation of this 0/1 dependent variable X (@)~1(Pi). Then, the
probit of the mean was modelled as a linear combination of the covariates (regressors) using the maximum
likelihood approach to estimate model parameters and assuming a normal distribution of errors.

4. Results
4.1 Preliminary Results and Descriptive Statistics

Table 2 presents the descriptive statistics for the panel data set. It shows that the standard deviations of debt,
Equity, and NWC are the highest; however, looking at the CVs, we see that the three innovation variables
vary the most with respect to their means. Debt has the highest mean, highlighting the importance of the
banking system to finance family firms.

Table 2. Descriptive statistics

Variable (symbol) Obs. Mean SD (9% Min. Max.
EBITDA 7 000 1198 3198 2.67 -13010 88 502
NWC 7 000 2 824 12 354 4.37 —138 966 229 775
Intang 7 000 496 2708 5.46 -12 92 387
ResCost 7 000 34 270 7.86 0 7 580
Patent 7 000 18 158 8.60 0 5230
Equity 7 000 2661 12 585 4.73 -52010 507 430
Debt 7 000 11 640 54113 4.65 0 1612307

Notes. Means, standard deviations, minimums, and maximums are reported in thousands of euros. CV = coefficient of variation.

Table 3’s correlation matrix shows the preliminary pairwise associations among variables utilized for the panel.
Innovation activity variables (Patent, Intang, and ResCost) demonstrate significant correlations with some
financial variables (EBITDA, NWC, Debt, and Equity). It is worth noting that financial variables are highly
correlated; therefore, they were used separately in the regression analysis to avoid multicollinearity.

183



ijbm.ccsenet.org International Journal of Business and Management Vol. 13, No. 12; 2018

Table 3. Correlation matrix

EBITDA NWC Equity Debt Patent ResCost Intang
EBITDA 1
NWC 0.5526" 1
Equity 0.4771" 0.4415" 1
Debt 0.5771" 0.3978" 0.6602" 1
Patent 0.1001" -0.0896" -0.0171 0.2379" 1
ResCost 0.0605" 0.0043 0.0638" 0.0260" 0.0163 1
Intang 0.4407" 0.3804" 0.3863" 0.5521" 0.1188" 0.2553" 1

8% n<0.01, ** p<0.05, * p<0.1

Other important insights from the analysis are presented in Table 4, which details the cross-tabulations of regions
against sectors, patents, and institutional investors for the year 2016. It lists the distribution of firms per sector,
per patent, and per institutional investor for each of the 20 Italian regions. These results suggest that Italian
regions are structurally different; Lombardy captures the highest significant share of industrial and service
businesses, firms with patents, and institutional investors, followed by Veneto and Emilia-Romagna. That is,
these three regions attract most of the physical, financial, and intellectual capital, with respect to the other Italian
regions. It can also be seen that the firms in our sample belong mainly to the industrial and service sectors, with a
negligible share belonging to the agricultural sector (five firms out of 700). Of the 235 firms that reported patent
values, 29% were located in the Lombardy region. Additionally, almost one-third of the 218 firms that reported
the existence of institutional investors among its shareholders were concentrated in the region of Lombardy.

Table 4. Frequency results

Region Economic macro sectors Patent Inst. Investor
No. Region name Agri. Industrial Service Total % Frequency % No Yes
1 Abruzzo 0 3 8 11 1.6 2 0.9 5 6
2 Basilicata 0 0 3 3 0.4 1 0.4
3 Calabria 0 1 4 5 0.7 1 0.4
4 Campania 0 9 18 27 3.9 10 43 20 7
5 Emilia-Romagna 2 36 36 74 10.6 23 9.8 47 27
6 Friuli-Venezia 0 5 12 17 2.4 7 3.0 10 7
7 Lazio 0 10 43 53 7.6 15 6.4 38 15
8 Liguria 0 2 10 12 1.7 3 1.3 6 6
9 Lombardy 1 91 106 198 28.3 68 28.9 138 60
10 Marches 0 9 12 21 3.0 8 3.4 19 2
11 Molise 0 1 2 3 0.4 1 0.4 2 1
12 Piedmont 0 29 22 51 7.3 15 6.4 33 18
13 Puglia 0 7 21 28 4.0 7 3.0 25
14 Sardinia 0 0 6 6 0.9 3 1.3 3
15 Sicily 0 5 10 15 2.1 3 1.3 12
16 Tuscany 0 27 25 52 7.4 16 6.8 37 15
17 Trentino 1 4 9 14 2.0 4 1.7 7 7
18 Umbria 0 8 11 1.6 4 1.7 10
Valle d’Aosta
19 0 0 1 1 0.1 0 0.0 0 1
(Aosta Valley)
20 Veneto 1 57 40 98 14.0 44 18.7 63 35
5 299 396 700 100 235 100 482 218
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4.2 Regression Results
4.2.1 Main Analysis

In this section, the panel analysis results for the three proxies of innovation activity (patent, capitalized research
cost, and intangibles) are presented; financial and innovation values are given in log terms.

In Table 5, we present the regression results of the panel for the first innovation proxy, Log Patent, as the
dependent variable. The institutional investor variable is inserted in all models while the financial variables are
inserted separately due to multicollinearity issues. In each model, a simple pooled OLS estimation and a panel
fixed-effect model with dummies are utilized to obtain more robust coefficients. Models 1-4 demonstrate that
governance and financial characteristics of a firm significantly positively influence the value of the patents the
firm registers. It is worth noting here that, at this level of analysis, we are not sure whether high patent-value
firms attract institutional investors or if institutional investors help transform a firm to a more innovative one
after they take a share of the firm. Sector and region fixed effects are seen to have little significance in affecting
the results, suggesting that the relationship is systematic.

Table 5. Patent regression results

Model 1 Model 2 Model 3 Model 4
Dependent variable: a b a b a b a b
Patent OLS Fixed effect OLS Fixed effect OLS Fixed effect OLS Fixed effect
INST 0.68"™ 0.60™" 0.55™ 0.45™ 0.49™ 0.40™" 0.46™" 0.38"™
6.23 5.35 5.86 4.71 5.34 4.33 4.21 34
NWC 027" 0.29™
7.4 7.85
EBITDA 0.484™  0.52™
12.96 13.97
Debt 0.72" 0.72""
17.1 16.94
Equity 0.35"" 0.36™
8.61 8.64
Sector dummy no yes no yes No yes no yes
Region dummy no yes no yes No yes no yes
Constant 0.28 0.43 -0.99 -0.72 —4.2 -3.53 -0.45 0.32
0.95 0.41 -3.75 —-1.51 —-10.78 —6.48 1.38 0.53
Observations 1573 1573 1879 1879 1964 1 964 1391 1391
R’ 0.066 0.105 0.105 0.157 0.150 0.185 0.065 0.102
Critical value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Root-mean-square error (RMSE) 1.95 1.93 1.89 1.85 1.87 1.84 1.87 1.85

w45 n<0.01, ** p<0.05, * p<0.1

Table 6 shows the regression results of the broad proxy of innovation activity, the capitalized research cost.
The existence of institutional investors seems to be less significant in relation to the value of the research
cost, a finding that offers initial evidence that institutional investors enter into companies with certain
patent values rather than investing in firms with only research costs. However, firm financial variables are
positively correlated with research cost; firms can rely either on their own operations (EBITDA) to finance
their research or on debt/equity finance.
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Table 6. Capitalized research cost regression results

Model 1 Model 2 Model 3
Dependent variable: a b a b a b
Research Cost OLS Fixed effect OLS Fixed effect OLS Fixed effect
INST 0.07 0.11 0.05 0.13 0.29 0.29"
0.45 0.62 0.34 0.81 1.66 1.61
EBITDA 034 032
5.17 4.61
Debt 056" 0547
7.1 6.7
Equity 038" 0417
5.87 6.1
Sector dummy no yes no yes no yes
Region dummy no yes no yes no yes
Constant 1487 136 -1.14 -1.4 0.89 2.14
3.24 1.52 -1.63 -1.39 1.69 1.39
Observations 844 844 895 895 744 744
R 0.031 0.088 0.054 0.113 0.048 0.096
Critical value 0.000 0.000 0.000 0.000 0.000 0.000
RMSE 2.13 2.08 2.08 2.04 2.1 2.08

*¥%* p<0.01, ** p<0.05, * p<0.1

In Table 7, we detail the regression results of a broader proxy for innovation activity, intangible value.
Confirming previous findings, institutional investors seem to be attracted by firms with high intangibles. A
firm’s financial variables, too, are shown to be strongly and significantly correlated with the value of
intangibles.

Table 7. Intangible regression results

Model 1 Model 2 Model 3 Model 4

Dependent variable: a b a b a b a b
Intangibles OLS Fixed effect OLS Fixed effect OLS Fixed effect OLS Fixed effect
INST 021" 025 0.14™  0.16™ 0.12"  0.14™ 0.007  0.003

3.23 3.81 2.51 291 2.26 2.69 0.1 0.01
NWC 035" 036™

18.5 18.84
EBITDA 0.71""  0.706™

34.7 34.75
Debt 0.89™  0.89™
40.7 40.7
Equity 0.50™"  0.50™
24.04 23.9

Sector dummy no yes no yes no yes no yes
Region dummy no yes no yes no yes no yes
Constant 1.41 1.56 —-0.44 -0.22 -3.47 -3.03 0.51 0.74

9.88 5.95 -3.29 -0.92 —-18.5 -11.7 3.16 247
Observations 5085 5085 6192 6192 6474 6474 4305 4305
R 0.066 0.0903 0.164 0.184 0.205 0.223 0.119 0.146
Critical value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
RMSE 2.12 2.09 2.00 1.98 1.95 1.95 2.04 2.02

8% n<0.01, ** p<0.05, * p<0.1
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4.2.2 Lag Analysis

The rationale behind this analysis was to see if the impact of financial and governance characteristics of the
preceding year appears in the successive year (i.e., with a lag effect). Similar to the main analysis, we here
present the regression analysis results according to the three dependent variables, or the three definitions of
a firm’s innovation activity (patents, research costs, and intangibles). In all of the models, a panel
regression with firm fixed effect was used in addition to sector and region dummies.

First, we find, in Table &, that the existence of institutional investors has a strong positive lag effect on the
log patent value, which indicates that the positive effect on patent value appears one year on from the
entrance of institutional investors in a firm. Similarly, three financial variables (EBITDA, debt, and equity)
appear to have a strong positive lagged influence on the value of patents.

Table 8. Patent lag effect results

Dependent variable: Model 1: Model 2: Model 3:
Patent OLS-FE OLS-FE OLS-FE
INST 047" 0.46™ 0.53™

4.65 4.72 4.46
EBITDA 0.54™

13.53
Debt 0.71™

15.75
Equity 0.32"
7.36

Sector dummy yes yes yes
Region dummy yes yes yes
Constant —0.68 -3.29 0.63

-1.35 —5.68 1.16
Observations 1283 1797 1283
R 0.099 0.182 0.099
Critical value 0.000 0.000 0.000
RMSE 1.89 1.86 1.89

8% n<0.01, ** p<0.05, * p<0.1

Table 9 shows consistent results with respect to those from the main analysis for research costs, wherein
financial variables such as net working capital, EBITDA, debt, and equity are seen to be strong predictors
of the capitalized research cost ex-ante. However, the existence of institutional investors is found to be
significant only when is combined with equity, confirming results presented in Table 6. These results
support the inference that institutional investors do not assume the risk of investing until they observe
significant patent activity.

Table 9. Research cost lag effect results

Dependent variable: Model 1: Model 2: Model 3: Model 4:
Research Cost OLS-FE OLS-FE OLS-FE OLS-FE
INST 0.099 0.17 0.19 0.36™

0.45 0.91 1.15 1.93
NWC 0.18™

3.19
EBITDA 0.29™

3.99
Debt 0.55™
6.64
Equity 0.45™"
6.67

Sector dummy yes yes yes yes
Region dummy yes yes yes yes
Constant 2.08 1.31 -1.75 0.85
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2.33 1.39 -1.68 0.56
Observations 567 769 820 686
R? 0.108 0.091 0.122 0.117
Critical value 0.000 0.000 0.000 0.000
RMSE 2.01 2.09 2.04 2.06

8% n<0.01, ** p<0.05, * p<0.1

Table 10 confirms again that a firm’s financial and governance characteristics have a lagged influence on
the value of intangibles as a broader proxy for the firm’s innovation activity.

Table 10. Intangible lag effect results

Dependent variable: Model 1: Model 2: Model 3: Model 4:
Intangibles OLS-FE OLS-FE OLS-FE OLS-FE
INST 0.26™ 0.17" 0.15™ 0

3.68 2.86 2.66 0.01
NWC 0.35™

17.62
EBITDA 0.69™"

32.26
Debt 0.83™
373
Equity 0.48""
22.15

Sector dummy yes yes yes yes
Region dummy yes yes yes yes
Constant 1.69 —0.062 —2.68 091

6.07 —0.25 -9.85 2.89
Observations 4545 5551 5817 3911
R 0.091 0.18 0.214 0.143
Critical value 0.000 0.000 0.000 0.000
RMSE 2.1 1.99 1.96 2.006

4% n<0.01, ** p<0.05, * p<0.1

Another notable finding is that, in the three types of analysis, when region and sector were inserted as
dummy variables, the results for each of the 20 Italian regions were not significantly different. Moreover,
the three sectors were also found to be homogenous, in the context of this particular relationship, with no
statistical difference between the agricultural, industrial, and service sectors. Thus, the null versions of
Hypotheses 1a and 1b are rejected, since the coefficients support that there is a relationship between
financial and governance characteristics and a firm’s innovation activity.

4.2.3 Probability Analysis

Instead of using a continuous independent variable (patent value) as in previous regressions, we utilized a
dummy variable that took a value of 1 for firms with patents and 0 otherwise as the dependent variable. We
utilized probit regression to test to what extent financial and governance variables influence the likelihood
of being innovative. The rationale behind this test was to investigate how influential institutional investors
are in affecting the probability of being innovative; in other words, we checked whether institutional
investors invest prior to firms being innovative and thereby help firms to be innovative or if they are simply
attracted to firms that are already innovative.
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Table 11. Probability analysis results

Dependent variable: Model 1: Model 2: Model 3: Model 4:
Patent Dummy Probit Probit Probit Probit
INST 0.026 0.055 0.058 0.059

0.64 1.52 1.63 1.39
NWC 0.25™

19.25
EBITDA 0.31™

22.02
Debt 0.39™
24.89
Equity 0.22""
15.18

Constant 37n™ (2.58)™ (3.93)™ (2.18)™

—24.31 —27.59 —28.73 —19.33
Observations 5547 6 685 6991 4586
Pseudo R? 0.061 0.066 0.081 0.044
Critical value 0.000 0.000 0.000 0.000

4% n<0.01, ** p<0.05, * p<0.1

We find in all models that the institutional investor variable is not significant in influencing the likelihood
of firms having patents (being innovative), which suggests that institutional investors do not assume the
risk of investing in non-innovative firms; instead, they are attracted to firms that already show a degree of
innovation. This, in fact, explains why we find a positive relationship between the existence of institutional
investors and the value of patents: after institutional investors invest in early innovative firms (Hypothesis
2b), they improve the value of their patents by leveraging knowledge spillover. Here, Hypothesis 1b is
supported, since we find no statistical significance between the involvement of institutional investors and
the likelihood of being innovative.

On the other hand, we find that financial variables are statistically significant in influencing the likelihood
of being innovative, meaning that healthy firms have more probability of engaging in innovative activities.
Thus, we reject Hypotheses 1a and 2a and confirm that there is a relationship between financial variables
and the likelihood of being innovative.

5. Discussion

Firms are increasingly adopting and adapting innovative solutions that enhance organizational value
creation and ultimately add to accumulated social values. We investigated the financial and governance
characteristics of a sample of family firms in Italy over the period 2007 to 2016 using panel regressions and
providing robustness test results for the potential lag effect and for the probability analysis. The existence
of institutional investors was used as a governance proxy and net working capital, EBITDA, debt, and
equity were used to indicate the financial characteristics of firms, with both sets of variables used as
independent variables. Regarding innovation activity, three variables were collected to represent innovation:
patent value (a strict proxy of innovation), the capitalized cost of research (a broad proxy of innovation),
and the value of intangibles (a broader proxy of innovation).

The results indicate financial and governance characteristics do play a part in explaining a firm’s innovation
activity. The existence of institutional investors showed a statistically positive and persistent relationship
with almost all of the innovation proxies. Moreover, on average, firms with stronger operating profits
(EBITDA) recorded higher values of innovation activity, which suggests that healthier firms use their
operating results to develop or adopt innovative solutions. For small and family firms, innovation can also
be financed by equity or debt; we show that, on average, firms with higher debt levels have more persistent
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innovation activities. This finding shows us how debt plays an important role in financing the
value-creation activities of firms. Furthermore, we suggest financial and governance characteristics may
have a lagged effect on innovation activity since we found that financial and governance variables of a
certain year were significantly correlated with the innovation activities of the successive year. We also
documented that institutional investors do not assume the risk of investing in a poorly innovative firm, but
they are attracted to firms with established levels of innovation activity. Lastly, sectors and regions act in a
coherent manner, with neither sector nor region dummies matters in the results.

5.1 Policy Implications

At the firm level, the existence of institutional investors tends to enhance innovation activities that
ultimately create business value, which in turn creates national platforms for innovative small and family
firms to be easily seen and accessed by institutional investors. At the funding level, since debt has been
shown to be a driver for innovation, banks should not be reluctant to finance innovative projects and indeed
should consider establishing a national secured fund for financing innovative activities, as innovation
creates value.

5.2 Limitations

This study was limited to a sample of family firms with certain characteristics that are perhaps only seen in
Italy. In addition, not all small (family) firms undertake innovation activities. Finally, while we provide
evidence of a correlational relationship between institutional investors and patents, we offer little indication
of the direction of this relationship.

5.3 Suggestions for Further Research

A valuable extension to this study would be to include additional comparable samples from other
surrounding countries. Furthermore, a test for causality, after obtaining enough time series, would also go
some way to supporting our initial findings.
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Notes

Note 1. Accademia Italiana di Economia Aziendale (Italian Academy of Business Administration and
Management).

Note 2. The Hausman test is a diagnostic statistic that was used in the panel analysis concerning whether to use a
fixed- or random-effect model, whereby, for p > x> = .05 or less, the fixed effect model was indicated.
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