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Abstract

This study examines the influence of managerial and family characteristics on three types of innovation in family firms, namely product, process and organizational innovation. The hypotheses are based on the main premises of trait-based theory, upper-echelon, resource-based and agency perspectives. While the empirical results illustrate that managerial and family characteristics are not the main antecedents of product innovation, they do explain a significant proportion of the variation in organizational and process innovation. Family CEOs negatively influence organizational innovation, while firm size, TMT heterogeneity and a CEOs internal locus of control positively influence changes in organizational practices. Process innovation is more important once the firm is a high-tech one or its CEO has a high internal locus of control. Furthermore, CEO-tenure seems to have a moderate positive impact on process innovation until a certain threshold level of innovation is reached. The results clearly illustrate that product, process and organizational innovation have different antecedents.
1
Introduction
Entrepreneurship and innovation are of fundamental importance to our economy as they spur economic growth and wealth creation (Barringer and Ireland, 2008). Already in 1934, Schumpeter emphasized the process of ‘creative destruction’, indicating how entrepreneurial innovations make current products and technologies obsolete and fuel economic activity for new products. Since the Lisbon Agenda (2000), stimulating entrepreneurial behavior and innovation has also become one of the top priorities of European countries, as they aim to become a more knowledge-based society and hope to improve economic progress. In order to realize these aims, nurturing the entrepreneurial spirit within family firms is an important issue. Worldwide, these firms are the predominant form of business, realizing 40-60% of gross national products and 35 to 70% of job generation. Nevertheless, and despite the importance of these businesses, neither the academic literature on entrepreneurship nor on family businesses have extensively studied entrepreneurial behavior or innovation in a family firm context (Aldrich and Cliff, 2003; Zahra, Hayton and Salvato, 2004; Kellermanns, Eddleston, Barnett and Pearson, 2008). As family businesses possess a unique bundle of resources created by the interaction of the family and the business (Habbershon and Williams, 1999; Sirmon and Hitt, 2003), examining the possible advantages and disadvantages of these unique resources to the innovation process will further develop our understanding of the family firms’ value creating potential

Simon (1996) illustrated that family firms can have a strong entrepreneurial attitude. He concludes that amongst the 500 medium-sized European firms that achieved market leadership within their industry, more than 75 percent are firms controlled or run by families. Innovation has been an important factor in achieving this competitive position. Also Zahra (2005) indicates that family firms are widely recognized as a major source of technological innovation and economic progress. However, not all family firms are that successful. Most family businesses are small or medium-sized (Donckels and Frölich 1991) and many of them fail during their first years in business. Furthermore, from those firms that do have the potential for growth, only about 10 to 15 % survive into the 3rd generation (Birley 1986, Le Bretton-Miller, Miller and Steier, 2004). Much of the economies´ innovative potential is lost once these businesses fail. Therefore, gaining systematic insight in the family firms´ innovation determinants is of crucial importance. 


So far, only the study of Craig and Moores (2006) did explicitly study potential determinants of innovation in family firms. In their longitudinal study on sixty-seven Australian family firms, the authors find strong correlations between innovative strategy, environmental uncertainty associated with technological change, and the scope of information acquisition and use.  A limitation of this study is the focus on product innovation, while other types of innovation such as process or organizational can also have an important impact on the firm’s competitive position. Moreover, their analysis is solely based on simple correlations; interactions between variables are not considered. Other authors (Salvato, 2004; Zahra et al., 2004; Kellermanns et al., 2008) studied the broader concept of entrepreneurial behavior in family firms. For a sample of more than thousand Swedish family firms, Salvato (2004) examined entrepreneurship, defined as the firm’s actions relating to product-market and technological innovation, risk-taking and proactiveness. He concluded that “entrepreneurship in medium-sized family firms is intrinsically related to individual CEO-characteristics, to aspects of the relationship between family and firm, to governance and organizational characteristics, and to ownership structure” (p. 74). Zahra et al. (2004), using a shorter version of the same entrepreneurship scale (Miller, 1983), examined the effect of organizational culture. In their sample of 218 US-based manufacturing family firms, they found a positive association between entrepreneurship and (1) an external firm orientation, (2) a decentralization of control and (3) a long-term time-orientation. Besides, the individual versus group orientation variable had a U-shaped relationship with entrepreneurship. Finally, for a sample of 50 US-based family firms and based on the same Miller-scale (1983) of entrepreneurship, Kellermanns et al. (2008) concluded that generational involvement was a strong predictor of entrepreneurial behavior. Contrary to their hypotheses, they did not detect a significant relationship for CEO age and CEO organizational tenure.


The aim of this study is to broaden the study of entrepreneurial behavior in family firms. Following the Schumpetrian approach, this paper defines entrepreneurship as the process of disturbing the general equilibrium in a market through innovation. As innovation may take various forms (Schumpeter, 1934), we empirically examine the determinants of three different types, namely product, process and organizational innovation. Whereas product innovation relates to new products and services offered by an organization offers, process innovation encompasses changes in the ways in which these products or services are created and delivered (Tidd, Bessant and Pavitt, 2005). Organizational innovation involves changes in management, administration and human resource practices (Damanpour, 1991; Zahra, Neubaum and Huse, 2000). Using trait-theory, upper-echelon, agency and resource-based view arguments (Finkelstein and Hambrick, 1996; Sirmon and Hitt, 2003; Le Breton-Miller and Miller, 2006) this article specifies hypotheses about the links between managerial characteristics (CEOs locus of control, CEO-tenure and TMT heterogeneity), family characteristics (generation and family CEO) and the three types of innovation. We then empirically test these relationships using data from Belgian and Dutch family businesses.

This paper contributes to the literature in two ways. First, it extends the range of innovations types that have so far been studied in a family firm context. Besides product innovation, also process and organizational innovations can fundamentally improve a family firm’s value creating potential. Moreover, previous research (Vaona and Pianto, 2007) has illustrated that different types of innovation are associated to different innovative inputs and strategies pursued by the firm. Within the family business literature, this study is the first one to distinguish between the determinants of three different types of innovation. Second, this article broadens the number of managerial and family characteristics examined in relation to the entrepreneurial behavior of a firm. Besides CEO traits and characteristics, we also examine the impact of the firm’s top management team heterogeneity. In relation to the family characteristics, we elaborate on the effects of generation and study to which extent family CEOs influence the firm’s innovative performance.   


The remaining part of this article will focus on the theoretical rationale of this study and it presents the hypotheses. Afterwards, the method, sample and results will be discussed.

2 
Determinants of Innovation in Family Firms
Family firms distinguish themselves from other types of organizations, as these businesses bring together the economic and non-economic realities of organizational life (Ibrahim and Ellis 1994). ‘Familiness’ - the concept used to characterize the interactions between individual family members, the family unit and the business - can result in systematic synergies and competitive advantages in the marketplace (Habbershon et al., 2003). For instance, whereas the main focus in many non-family businesses is on short-term shareholder value creation, the characteristics of family businesses seem to allow them to concentrate on long-term market success and value creation (Miller and Le Breton-Miller, 2005). Family factors that might positively affect entrepreneurial performance are, amongst others, the alignment of principal-agent goals, high trust and shared values among family members, family flexibility and motivation, and close stakeholder relationships (Gibb Dyer, 2006). However, family influence might also be destructive for the firm’s performance, as a result of altruistic behavior or relationship conflict (Schulze, Lubatkin and Dino, 2003; Eddleston and Kellermanns, 2006; Lubatkin, Ling & Schulze, 2007). As most family businesses are dominated by one or a small coalition of family members who control decision making processes (Feltham, Feltham & Barnett, 2005), this paper will empirically examine the effects of both managerial and family characteristics on the family firm’s innovative behavior. 
2.1 
Managerial determinants of innovation

In the entrepreneurship, strategy and management literature, several authors have emphasized the importance of managerial characteristics in explaining performance differences in terms of innovation (Hoffman and Hegarty, 1993; Kickul and Gundry, 2002; Wu, Levitas and Priem, 2005; Elenkov, Judge and Wright, 2005). The hypotheses formulated in these studies are mainly based on (1) trait theory, which emphasizes that top managers can influence or challenge strategic decisions because they possess certain personality attributes, or (2) upper-echelon-theory, describing the influence of executives’ experience on strategic firm choices (Finkelstein and Hambrick, 1996). In this paper, we develop hypotheses for three managerial characteristics that are frequently cited in the entrepreneurship and innovation literature as important antecedents, namely (1) CEO locus of control, (2) CEO-tenure, and (3) top management heterogeneity.
2.1.1 
CEO locus of control
Although often used in entrepreneurship research, the locus of control concept initially resulted from a long research tradition in psychology aimed at relating a perceived level of control to its effects on human behavior in various situations (Mueller and Thomas, 2000). Based on Rotter’s (1966) original conception, CEOs with an internal locus of control are individuals believing that events in their lives are within their own control, while ‘externals’ relate events in their lives to factors outside their control, such as fate, luck or destiny. As in psychology studies, we assume that CEOs posses or develop several traits during their life, and that these traits influence their decision-making style. Our goal is to study the effect of ‘internals’ versus ‘externals’ in relation to innovation. 

Several academic studies have related the locus of control concept to entrepreneurship and innovation. Amongst the first management articles discussing this subject were those by Miller, Kets de Vries and Toulouse (1982) and Miller and Toulouse (1986). For a sample of Canadian firms, they discovered that executives with an internal locus of control pursued more product innovation and acted more future-oriented. Besides, these CEOs tailored strategy approaches to the circumstances facing their firms. The results of this study were more significant for small firms and for firms facing dynamic environments. Khan and Manopichetwattana (1989) could not validate these conclusions, as for a sample of 50 small Texas manufacturers no correlation was found between innovation and locus of control. However, as the locus of control scores measured by the Rotter (1966) questionnaire had a mean of 5.19, they concluded that ‘small firms by their nature are likely to be run by internals, and therefore locus of control does not serve as a cogent innovation discriminator within them (p. 603)’. More recently, Wijbenga (2004) reported a significant relationship between Dutch CEOs locus of control and the firm’s innovative performance. In relation to entrepreneurship, a significant relationship was also found for the entrepreneurial orientation of Spanish SMEs and the CEOs internal locus of control (Monserrat, Fernandez and Vasquez, 2000). These CEOs encouraged experimentation and innovation in the firm, promoted risk-taking amongst employees, and favored dynamism and creativity in the organization. Finally, in their conceptual paper, Lewin and Stephens (1994) argue that CEOs with internal loci of control are more proactive in redesigning their organizations to fit the contingencies of their chosen strategies, while externals are more likely to be reactors. Empirical studies are needed to validate this proposition related to organizational innovation.

To our knowledge, only one article (Littunen and Hyrsky, 2000) has studied the locus of control concept in the context of family businesses. An important conclusion from this article is that no clear differences could be found between the locus of control from family and non-family CEOs; amongst both groups of CEOs internals and externals can be distinguished.


   Based on the current research findings, we argue that family firm CEOs possessing an internal locus of control will positively influence the entrepreneurial behavior of their firm. As CEOs in family firms are the most important decision makers (Feltham et al., 2005), they have the discretion to set firm goals and to stimulate all types of innovation.  Internals will demonstrate a more proactive attitude in relation to product, process and organizational innovation than their external counterparts. Therefore, we propose:

Hypothesis 1a 
A CEOs internal locus of control is positively related to product innovation in family firms.  
Hypothesis 1b 
A CEOs internal locus of control is positively related to organizational innovation in family firms.  

Hypothesis 1c 
A CEOs internal locus of control is positively related to process innovation in family firms.  

2.1.2 
CEO-tenure
The main ideas developed in upper-echelon theory about the CEO-tenure concept are related to the “seasons of a CEOs-tenure”-model developed by Hambrick and Fukutomi (1991). They argue that after an initial period of learning, characterized by low levels of task knowledge and low power, CEOs become more open-minded, start experimenting and increase commitment. However, over the years their power increases and they get overconfident. They become committed to their psychological paradigms that worked best in the past and therefore narrow down their information sources. Moreover, they feel less challenged, and tend to become inert to changes happening in the firm’s environment. As a result, long-tenured executives do not tend to make strategic changes in their organizations (Finkelstein and Hambrick, 1996). Hambrick and Fukutomi (1991) argue for an inverted U-shaped relationship between tenure and firm performance. Performance peaks halfway the job-tenure cycle, while during the start-up and last part of this cycle performance is lower.

Empirical evidence of the impact of CEO-tenure on a firm’s innovative or entrepreneurial performance is limited and ambiguous. Barker and Mueller (2002) reported an increase in relative R&D-spending with longer CEO-tenure, and Levesque and Miniti (2006) attributed entrepreneurial behavior to long tenures. Also Simsek (2007) reported a direct positive relationship between CEO-tenure and the TMTs risk-taking behavior. As a result, these firm’s engage in more entrepreneurial initiatives. These authors claim that tenure has a positive effect on skill and knowledge development of the CEO, resulting in a more competent and confident manager who is willing to take more strategic risks (Simsek, 2007). However, Wu, Levitas and Priem’s findings (2005) do confirm upper-echelon arguments, as their study showed an inverted U-shaped relationship between CEO-tenure and invention. In the family business literature, Zahra (2005) reported a negative relationship between tenure and innovation, while Kellermanns et al. (2008) did not detect a relationship between organizational tenure and the entrepreneurial behavior of the CEO.

We argue that CEO-tenure will have a different effect for the different types of innovation. Consistent with the findings of Hambrick and Fukutomi (1991) and Wu et al. (2005), we expect a curvilinear relationship between a family CEOs tenure and both product and organizational innovation. In accordance with Zahra (2005), we argue that long-tenured CEOs are becoming more risk-averse, and will limit strategic changes. However, innovation involves managing the tension between the need for creativity and efficiency (Smith and Tushman, 2005; Trott, 2005). Once family firm’s are no longer able to compete on the basis of the introduction of new products or services, they will need to focus more on the stable routines and efficiency of day-to-day operations. Process innovations are mandated in these circumstances to reduce cost structures and to sustain acceptable profit margins. We posit:
Hypothesis 2a
In family firms, CEO-tenure has an inverted U-shaped relationship with product innovation.  

Hypothesis 2b
In family firms, CEO-tenure has an inverted U-shaped relationship with organizational innovation.  
Hypothesis 2c
In family firms, CEO-tenure has a positive relationship with process innovation. 

2.1.3
 Top management team heterogeneity
According to upper-echelon theory, studying top management teams (TMTs), rather than CEOs alone, provides better predictions of organizational outcomes. One of the concepts frequently considered in this context is the TMTs heterogeneity, encompassing the personality factors, values, beliefs, cognitions and aspects of executives experience as age, tenure, functional background and education. Heterogeneous teams seem to make higher-quality decisions than homogeneous teams, as they gather information from more internal and external sources, generate more alternatives, and evaluate these alternatives along more dimensions (Finkelstein and Hambrick, 1996).

TMT heterogeneity is only included in a limited number of studies on innovation or entrepreneurship.  For a sample of banks, Bantel and Jackson (1989) conclude that the most innovative ones employed TMTs that were diverse with respect to their functional expertise. Elenkov et al. (2005) reported a positive effect of TMT tenure heterogeneity. Other authors (Camela-Ordaz, Hernandez-Lara and Valle-Cabrera, 2005) stated that not all types of diversity related to TMT activity have a positive effect on innovation. In their sample of innovative companies, functional diversity had a positive effect on innovation if a context for strategic consensus existed. Educational heterogeneity exerted a positive effect, independent of the process. Srivastava and Lee (2007) did only find marginal support for their hypothesis that TMTs more heterogeneous in terms of organizational tenure would more likely be first movers or would be earlier in the order of new product moves.

Although family firms are very dependent upon their family CEOs (Feltham et al., 2005) studying the TMT is relevant for two reasons. First, once the CEO gets closer to his retirement, he/she will often include children in the TMT. These children could seriously influence the long-term decisions the CEOs intend to undertake. Secondly, many family firms do employ non-family managers (Blumentritt, Keyt, & Astrachan, 2007), as these individuals aid in professionalizing the management team and prepare the firm for leadership succession (Dyer, 1989; Klein & Bell, 2007).  Through their positions on the TMT, non-family managers have the ability to influence the family system (Schultzendorff, 1984).

Using upper-echelon arguments and emphasizing the higher quality decisions of heterogeneous teams, we posit:
Hypothesis 3a
Heterogeneous top management teams positively influence product innovation in family firms.  

Hypothesis 3b
Heterogeneous top management teams positively influence organizational innovation in family firms.  

Hypothesis 3c
Heterogeneous top management teams positively influence process innovation in family firms.  

2.2 
Family determinants of innovation

Next to managerial determinants, several studies also suggest that specific family-related variables may explain variation in innovative output (e.g. Sirmon and Hitt, 2003; Le Breton-Miller and Miller, 2006; Kellermanns et al., 2008). The theoretical arguments behind this rationale are mainly resource and agency based  (Sirmon and Hitt, 2003, Le Breton-Miller and Miller, 2006). So far, empirical evidence of the relationship between innovation or entrepreneurship and family characteristics is scarce. In this paper, we develop hypotheses for the generation in charge of the family firm and for the influence family CEOs might have on the innovative performance of their firms.
2.2.1 
Generation
Family firms can be characterized by their specific generational evolutionary stages (Jaffe and Lane, 2004). Several studies differentiate between three broad stages of family business evolution: (1) the controlling-owner stage, in which the founder exercises the control rights, (2) the sibling partnership stage, in which several members of a single generation (sibling team) control the firm and (3) a cousin consortium stage, in which several family branches represent ownership (Jaffe and Lane, 2004; Sonfield and Lussier, 2004; Lubatkin et al., 2005). Business families face an important challenge in sustaining the family firm across generations as they rarely seem to make it to the cousin consortium stage (Jaffe and Lane, 2004). 
Generational effects are expected to have a relationship with innovation. Two different effects could be studied: (1) the effect of the generational evolutionary stage and (2) the number of generations involved in the family firm. Only two studies (Zahra, 2005; Kellermanns et al., 2008) examined empirically the relationship between the number of generations involved in the family firm and entrepreneurial behaviour. The authors argue that the involvement of multiple generations in the firm would increase the likelihood that new innovative ideas will be brought in and that entrepreneurial opportunities will be identified. New family generations are indicated be the drivers of change and innovation, which both are a key element in the long-term survival of the firm (Kellermanns et al., 2008). Both studies also found empirical support for their hypothesis that the number of generations involved in the family firm positively influences entrepreneurial behaviour and innovation.

The possible link between the generational evolutionary stage (controlling-owner, sibling partnership, cousin consortium) and the different types of innovation still seems to be an open question. Building on the resource-based view, Sirmon and Hitt (2003) present patient financial capital as one of the main resources that provide family firms with potential advantages over non-family firms. Family firms have a longer investment time horizon and could focus more on long term results. The effective management of this financial capital is especially important given the primary objective of continuing the firm as a family firm. Hence, patient capital is a valuable asset as it creates the necessary conditions for pursuing more creative and innovative strategies (Sirmon and Hitt, 2003). Unfortunately, when a family firm enters the cousin consortium stage, more outside family members become shareholder and these will behave more as rational diversified investors. Consequently, they will focus more on short term benefits such as for example a dividend policy (Schulze et al., 2003). This evolution may be detrimental to the long term investment perspective and the pursuit of more innovative strategies. In addition, Westhead and Howorth (2006) argue that multi-generation family firms may also have a lower entrepreneurial drive than first-generation family firms.  In conclusion, we expect that family firms entering the cousin consortium stage are less innovative than family firms in the prior generational stages. Therefore, we postulate the following hypotheses:

Hypothesis 4a
Family firms in the cousin consortium stage are less innovative in relation to product improvements than family firms in the controlling-owner or sibling partnership stage.
Hypothesis 4b
Family firms in the cousin consortium stage are less innovative in relation to organizational improvements than family firms in the controlling-owner or sibling partnership stage.
Hypothesis 4c
Family firms in the cousin consortium stage are less innovative in relation to process improvements than family firms in the controlling-owner or sibling partnership stage.
2.2.2 
Family CEO

It is often argued that family management, and more specific family CEOs, may reduce agency costs and increase stewardship attitudes. In addition, family CEOs are expected to perform better than non-family CEOs because of the higher non-monetary rewards (Bennedsen et al., 2007). However, without the necessary monitoring efforts, family management can also lead to irresponsible leadership behaviour and excessive risk taking which could have deteriorating effects on performance (Miller and Le Breton-Miller, 2006).
Worldwide, many family firms seem to have a family member as CEO, indicating that families are reluctant to let professional managers run the firm (Bloom and Van Reenen, 2007). When a family CEO runs the firm, he often has the discretion to substantially influence the strategic decisions in the firm (Miller and Le Breton-Miller, 2006). 

The distinction between a family and a non-family CEO and its relationship with innovation is to our knowledge not empirically investigated. Nevertheless, two arguments could be presented for a negative relationship. First, family CEOs may misuse their authority by hiring incompetent relatives (no entrepreneurial spirit, no innovative attitude), which could have a negative effect on innovative performance. Moreover, Kok, Uhlaner and Thurik (2006) illustrated that firms with family ownership or management are less likely to use professional HRM practices. This will negatively influence organizational innovation. Secondly, Uhlaner,  Stan, Meijaard and Kemp (2006) found that family-oriented firms are less innovative than less family-oriented firms. More than non-family managers, family executives seem to stress non-financial, family-oriented objectives. As such, we expect that having a family CEO leads, ceteris paribus, to less innovative performance in family firms.   

Hypothesis 5a 
A family CEO negatively influences product innovation.         
Hypothesis 5b 
A family CEO negatively influences organizational innovation.           

Hypothesis 5c 
A family CEO negatively influences process innovation.           

3 Methodology
3.1 Sample
The sample used in our analysis consists of Belgian and Dutch small and medium-sized firms. Data collection was drawn from the Belfirst database (Belgium) and the database of the Dutch Chamber of Commerce. The sample frame for the selection of the companies was based on three criteria: 1) companies with 5-250 employees, 2) industry code NACE Section D; 16-36 (manufacturing industry). From the databases, 4000 firms (2000 firms for each country) were randomly selected. Questionnaires were sent out in winter 2004, and were addressed to the CEOs. With 354 questionnaires (150 for Belgium, 204 for the Netherlands) returned the total response rate was 8.85 percent.

Potential response bias was evaluated by analyzing late and early respondents. Since it was not possible to collect data on the whole population, a direct non-respondent analysis cannot be executed. However, Kanuk and Berenson (1975) noted that late respondents are expected to be more similar to non-respondents than are early respondents. Using late respondents as a surrogate for non-respondents, a t-test was conducted to identify possible differences between the early respondents and the late respondents. Results indicate that no significant differences exits between the two groups on any of the variables. 


From the sample of 354 observations, we selected the family firms. The definition of a family business that is adopted in this article is based on the ownership and management structure (Chua, Chrisman and Sharma, 1999) and the perception of the CEO (Westhead and Cowling, 1998). The criteria are formulated as follows: 1) at least fifty percent of the shares are owned by the family, and the family is responsible for the management of the company and 2) in case the family owns less than 50 percent of the shares, the company is family managed and the CEO perceives the firm as a family firm. Based on these criteria, 214 firms (60%) could be selected as a family business. Including only cases with full information on all data points, the final sample on which the analyses are conducted includes 153 cases.

Furthermore, although we did not expect significant differences in the variables under study between the Dutch and Belgian sub-samples, we tested this formally with multilevel analysis techniques. To check whether a nested structure in the data set calls for multilevel analysis, we estimated the null model and tested whether the intra-class correlation is significant different from zero (Snijder and Bosker, 1999). This test revealed that only 1.2% to 1.5% of the total variance could be explained by the country of origin, a figure which is not statistical significant (Wald Z = 0.348 (p= 0.728) to 0.399 (p= 0.690)). This analysis indicated that the use of OLS regression is allowed because no different levels in the data are discovered. 
3.2 Measures
3.2.1
Dependent variable

The innovation measures used in this paper are adopted from the study of Zahra, Neubaum and Huse (2000), and subjected to confirmatory factor analysis. Of the original 13-item scale, the reversed coded question related to process innovation was dropped because it could not consistently be related to one of the factors in the analysis. As reported in Table 1, three factors resulted from the analysis, namely product, organizational and process innovation, confirming the results of Zahra et al. (2000). The factor scores are used in the regression analysis. With the Cronbach’s alpha (α) ranging between .82 and .90, the scales demonstrate a high level of internal consistency (Nunnally, 1967).

To check the validity of the production innovation index, the scale was correlated to other questions answered by the family firm CEOs. A significant correlation existed with “Average % of yearly turnover spend to R&D”(r= 0.43, p<0.01), and “Number of new products yearly introduced to the market”(r=0.16, p<0.1). Also for the process innovation variable, a significant correlation was found with “Average % of yearly turnover spend to R&D”(r= 0.24, p<0.05). No validation instrument could be used for the organizational innovation component, but our results are consistent with earlier research using this scale (Zahra et al., 2000).
***    Insert Table 1 about here ***
3.2.2
Independent variables

The Locus of Control measure used in this article is taken from the third version of the “Spheres of Control” scale (Paulhus and Van Selst, 1990). The “Spheres of Control” scale consists of three dimensions that measure personal, interpersonal and socio-political control. In our questionnaire, the dimension ´personal control´ is included. This dimension consists of ten items that were measured on a 7-point Likert type scale and included in a orthogonal factor analysis. A one-factor solution explains 27% of the variance in the model, the Cronbach’s alpha (α) is 0.62. When applying a lenient margin for this scale, the factor can be used for further analysis. However, we discuss the drawbacks of this larger margin in the limitations part of this paper. CEO-tenure is measured via one question asking for the number of years the CEO occupied this function in the family business. TMT heterogeneity is measured using five questions, examining the diversity of the executives in functional backgrounds, industrial experience, educational background, ages and personality. All items are measured on a 5-point Likert type scale and included in a orthogonal factor analysis. A one-factor solution explains 45% of the variance in the model, the Cronbach’s alpha (α) is 0.69. Generational effects are measured by asking the respondent for the generation that is currently managing the firm. The variable is recoded into dummy variables with categories second, third or higher generation, and the first generation serves as the reference category. Finally, family CEO is examined by asking the respondent if the current CEO is a family or non-family manager.

3.2.3 Control variables
High-Tech Company: The respondents were asked to indicate if they perceived their family firm as being a high-tech company, as this reveals information on the context the firm is operating in. Firm size traditionally has been included in innovation research (Hoffman and Hegarthy, 1993, Wolff and Pett, 2006, Vaona  and Pianti, 2007), as larger firms are expected to behave differently from smaller firms. Size is measured by the logarithmic function of the number of full time-equivalents that are employed by the family businesses.
4. Results and discussion

The average importance results of the 12 items making up our innovation measures are described in column 2 of table 1. Although none of the items has a really high average importance, these results reveal that our family business respondents perceive product and process innovation as more important than organizational innovation. 

The descriptive statistics and bivariate correlations are presented in table 2. 31% of the firms in our sample are high-tech firms, 31% are in the first generation, 41% in the second generation and 28% in the third generation. 

*** Insert Table 2 about here ***

The hypotheses are tested with multiple regression. The regression results are shown in table 3. We tested for multicollinearity by calculating the Variance Inflation Factors. No VIF factor exceeded the value 2 except CEO-tenure and its squared variable (VIF=11) in models (4) to (6) which indicates that multicollinearity is not a problem in our regressions.

*** Insert Table 3 about here ***

We tested three sets of three regressions. The first three regressions, one for each innovation type studied, include the control variables. Organizational innovation is significant positively related to firm size while high-tech firms have a significant higher score on process innovation. The product innovation model (1) is not statistical significant (R²adj. <0.03). 


Regressions (4) to (6) are the full models, including all the variables introduced in this paper. Once again, the product innovation model (4) is not statistical significant, therefore Hypotheses 1a to 5a are not supported. Although internal locus of control has a positive significant influence, managerial and family characteristics seem not to be the main determinants of product innovation. As indicated by other authors (Keizer, Dijkstra and Halman, 2002; Craig and Moores, 2006; Wolff and Pett, 2006) environmental and strategic process variables might be more important antecedents of this construct. The organizational innovation model (5) is significant and explains 16% of the variation. Besides size, three variables have a statistical significant impact. First, in comparison to their non-family counterparts, family CEOs have a serious negative influence on the adaptation of management systems, organizational structures and HRM-practices stimulating innovation. This result is in support of hypothesis 5b, and confirms the findings of Kok, Uhlaner and Thurik (2006) on less professional HRM-practices in family managed firms. Moreover, it also supports the arguments of researchers (Dyer, 1989, Klein and Bell, 2007) which emphasized the added value of non-family managers in professionalizing the family business. Second, and in support of hypothesis 3b, more heterogeneous top management teams positively influence organizational innovation in family firms. As argued by Finkelstein and Hambrick (1996), more diverse TMTs seem to consider more alternative organizational formats to improve the firm’s innovative performance. Third, the internal locus of control trait has a significant positive influence on organizational innovation, supporting hypothesis 1a. Our empirical results provide support for the conceptual contribution of Lewin and Stephens (1994); CEOs with internal loci of control are more proactive in redesigning their organization to fit the contingencies of their chosen strategies. To test the hypothesis that the relationship between CEO-tenure and organizational innovation is an inverted U-shape (hypothesis 2b)., we included both CEO-tenure and its squared term in the regressions. As none of the beta coefficients was statistical significant, the hypothesis was not supported by our results. Finally, the generation variables provided no statistical significant results, so no support was found for hypothesis 4b. The process innovation regression model (6) is also statistical significant, and explains 10% of the variation in innovation outcomes. Besides the control variable high-tech firm, the internal locus of control variable is the only statistical significant one (supporting hypothesis 1c). Hypothesis 2c to 5c are not supported. 


Given the ambiguous results in relation to the effect of CEO-tenure in the literature on innovation, and the insignificant results in our regression models 4 to 6, we further tested alternative models. For both product and organizational innovation, we tested for a positive effect of CEO-tenure, and for process innovation the inverted U-shaped model (opposite of what we hypothesized)
. No support was found for these effects. Furthermore, to test the possibility of an asymmetry effect of CEO-tenure on innovation, we tested three reciprocal models (models (7) to (9)) in which we replaced CEO-tenure and its squared term with the variable 1/CEO-tenure. Our assumption in these models is that the positive effect of CEO-tenure on innovation is rather strong when CEO-tenure starts to increase, but this effect diminishes until a maximum threshold value when CEO-tenure is high. When we find a significant negative coefficient, this should be interpreted as support for a positive but diminishing effect on innovation. The regression coefficients in models (7) to (9) all show the expected negative sign although it is only weakly significant for model (9). These findings illustrate an important difference between family firms and other types of businesses. In family businesses, many CEOs have the ambition to transfer the business to a next generation. In order to survive in the long-term, a minimal level of innovation should be sustained. As a result, very long tenures do not seem to result in a significant decrease in innovation.
5. 
Conclusion
The aim of this article was to analyze the influence of managerial and family characteristics on three types of innovation in family firms, namely product, process and organizational innovation. Although managerial and family characteristics do not seem to be the main antecedents of product innovation, they explain a significant proportion of the variation in organizational and process innovation amongst family firms. More specifically, family CEOs negatively influence organizational innovation, while TMT heterogeneity and a CEOs internal locus of control positively influence changes in organizational practices. These findings support hypotheses 1b, 3b and 5b. The internal locus of control variable is also a positive determinant of process innovation, supporting hypothesis 1c. Furthermore, CEO-tenure seems to have a weak positive impact on process innovation. The importance of process innovation increases in line with CEO-tenure, but at a certain moment in time a threshold level will be reached after which the importance remains rather constant. Finally, although no statistical significant results could be reported in relation to the generation variable, both organizational and process innovations seems to decrease in importance once the cousin-consortium stage is reached.


Our study provides the first empirical test in the family firm literature of the importance and determinants of different types of innovation. It expands earlier research done on this topic by Salvato (2004), Zahra et al. (2005), Craig and Moores (2006), Kellermanns et al. (2008). The primary contribution of this paper to both the family business and innovation literature is that it clearly illustrates that product, process and organizational innovation have different antecedents. Especially for organizational innovation, managerial and family characteristics have an important impact. Moreover, this paper adds to the existing family business literature by emphasizing the positive effect of a CEOs locus of control, a non-family CEO and top management team heterogeneity on innovation. 


The findings presented in this paper offer a number of opportunities for further research, as this study is not without limitations. First, this article suggests causal relationships between the dependent and the independent variables, but the cross-sectional design only allows us to make inferences (Spector, 1981). Moreover, the data was collected from one source (the family firm CEO). Although the common method bias test did not suggest major problems (Podsakoff and Organ, 1986), future studies would benefit from the collection of more longitudinal data to solve both issues. Second, the reliability of the locus of control scale (α =0.62) and the top management heterogeneity scales (α =0.69) were rather low. Nevertheless, the authors are convinced that they captured the concept that they intended to measure. For the locus of control scale, the items that did rank highest on the one-factor solution are: (1) I can usually achieve what I want when I work hard for it, (2) Once I make plans I am almost certain to make them work and (3) Almost anything is possible for me if I really want it. For the TMT heterogeneity scale, the functional diversity factor scored the highest, while the factor on industry diversity scored lowest. Future studies might benefit from using the traditional Rotter-scale (1966) to measure the “Locus of Control” concept. We did not use it in this research project as its 36-items would have lengthened the questionnaire too much. Furthermore, the TMT heterogeneity factor is used as a multi-dimensional construct in this study, while it might be worthwhile to examine the effect of the different types of heterogeneity separately. Third, this study does only test for the direct effects between managerial and family characteristics and the different types of innovation, while some of the variables could also have a moderating or mediating effect. For instance, although TMT heterogeneity has a direct positive effect on organizational innovation, it could also impact innovation through its moderating effect on the negative relationship between family CEO and innovative organizational practices. Finally, although this study did not explicitly study the innovation importance – firm performance link, our results might add to the discussion about the effects of a family versus a non-family CEO on firm performance. A recent study by Bennedsen et al. (2007) found that family CEOs could have a dramatically negative impact on firm performance. Our findings suggest a possible explanation for this result as family CEOs seem to have a negative impact on organizational innovation. Our results also strengthen the conclusion of Bennedsen et al. (2007) that an unrelated CEO could be extremely valuable for the firms they lead. Future research could scrutinize this relationship and examine its impact on general firm performance in more detail.

Our results have important implications for theory and practice. For future innovation studies, it will be important to distinguish between the different types of innovation a firm is involved in, as our results confirm the findings of Vaona and Pianto(2007) which indicate that different innovation types have different inputs. Our findings are also important for practice. Family firms should be aware that the option to hire a non-family CEO or to extend the TMT with persons having a different functional, educational or personal background could stimulate organizational innovation and preserve the continuation of the family firm on the long run. This calls for a more professionalized human resources management in family firms. 
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Table 1: Factor Analysis of Innovation Measures

	 
	Mean (Likert scale 1-5)
	Product 
Innovation
	Organizational 
Innovation
	Process 
innovation

	First in industry to introduce new products on market 
	3.35
	,818
	,233
	,216

	Creating radically new products for sale in new markets
	2.80
	,751
	,166
	,267

	Creating radically new products for sale in firm’s existing markets
	3.32
	,885
	,109
	,191

	Commercializing new products
	3.42
	,807
	,232
	,084

	Investing heavily in cutting edge product-oriented R&D
	2.81
	,656
	,229
	,384

	Investing heavily in cutting edge process technology-oriented R&D
	2.72
	,402
	,222
	,645

	Being first in industry to develop and introduce radically new technologies
	3.07
	,304
	,126
	,859

	Pioneering the creation of new process technologies
	2.91
	,137
	,283
	,846

	Being first in industry to develop innovative management systems
	2.35
	,113
	,765
	,405

	Being first to introduce new business concepts and practices
	2.67
	,209
	,773
	,362

	Changing organizational structure significantly to promote innovation
	2.67
	,199
	,844
	,115

	Introduce innovative HRM-programs to spur creativity and innovation.
	2.65
	,251
	,779
	,034

	Eigenvalue
	
	3.51
	2.86
	2.38

	% of variance explained
	
	29.27
	23.68
	19.84

	Cronbach α
	
	.90
	.82
	.86


Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalization.

A  Rotation converged in 5 iterations.

Table 2 Descriptives and correlations 
	Variables
	Mean
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. FAMCEO
	0.91
	0.29
	
	
	
	
	
	
	
	
	
	

	2. CEOTENURE
	16.95
	10.86
	.21***
	
	
	
	
	
	
	
	
	

	3. TMTHETEROG
	18.33
	3.79
	-.10
	.05
	
	
	
	
	
	
	
	

	4. INTLOC
	51.63
	6.28
	-.10
	-.06
	.21***
	
	
	
	
	
	
	

	5. LNSIZE
	3.55
	0.72
	-.14*
	.09
	.12
	.08
	
	
	
	
	
	

	6. PROD. INNO
	0.01
	1.04
	-.05
	-.01
	.02
	.21***
	.08
	
	
	
	
	

	7. ORGAN. INNO
	-0.08
	0.97
	-.33***
	.00
	.27***
	.22***
	.20**
	-.01
	
	
	
	

	8. PROC. INNO
	0.00
	0.96
	.09
	.16**
	.18**
	.21***
	.14*
	-.09
	-.04
	
	
	

	9. HIGHTECH
	0.31
	0.46
	.07
	.09
	.28***
	.12
	.22***
	.07
	.10
	.26***
	
	

	10. GEN2
	0.41
	0.49
	-.01
	-.08
	.08
	.11
	.01
	.13
	.08
	.02
	.07
	

	11. GEN3+
	0.28
	0.45
	-.00
	-.20**
	-.15*
	-.10
	-.04
	-.12
	-.13
	-.16**
	-.20**
	-.52***


N= 153
*, **, *** significant at the 10%, 5% and 1% level, respectively
Table 3 Regression results 

	Variable
	Product innovation
	Organ. innovation
	Process innovation
	Product innovation
	Organ. Innovation
	Process innovation
	Product innovation
	Organ. innovation
	Process innovation

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)

	Control variables
	
	
	
	
	
	
	
	
	

	HI-TECH FIRM
	0.114

(0.186)
	0.125

(0.171)
	0.494***

(0.166)
	0.043

(0.197)
	0.009

(0.170)
	0.335*

(0.173)
	0.059

(0.196)
	0.020

(0.169)
	0.324*

(0.172)

	LNSIZE
	0.100

(0.120)
	0.247**

(0.110)
	0.119

(0.107)
	0.079

(0.121)
	0.153*

(0.105)
	0.107
(0.108)
	0.074

(0.121)
	0.160*

(0.104)
	0.112

(0.106)

	Managerial variables
	
	
	
	
	
	
	
	
	

	INTLOC
	
	
	
	0.030**

(0.014)
	0.020*

(0.012)
	0.027**

(0.012)
	0.033**

(0.014)
	0.021*

(0.012)
	0.027**

(0.012)

	CEOTENURE
	
	
	
	-0.032

(0.027)
	-0.014

(0.023)
	0.009
(0.007)
	
	
	

	CEOTENURE²
	
	
	
	0.001

(0.001)
	0.000

(0.001)
	
	
	
	

	1/CEOTENURE
	
	
	
	
	
	
	-0.426

(0.482)
	-0.022

(0.415)
	-0.741*

(0.424)

	TMTHETEROG
	
	
	
	-0.016

(0.024)
	0.045**

(0.020)
	0.021

(0.021)
	-0.013

(0.024)
	0.046**

(0.020)
	0.023

(0.021)

	Family variables
	
	
	
	
	
	
	
	
	

	GEN2a
	
	
	
	0.128

(0.206)
	-0.002

(0.178)
	-0.135
(0.181)
	0.189

(0.203)
	-0.001

(0.175)
	-0.125

0.179

	GEN3+
	
	
	
	-0.181

(0.235)
	-0.183

(0.203)
	-0.236
(0.205)
	-0.090

(0.228)
	-0.178

(0.197)
	-0.228

(0.201)

	FAMCEO
	
	
	
	-0.064

(0.307)
	-0.959***

(0.265)
	0.333
(0.270)
	-0.126

(0.299)
	-0.955***

(0.257)
	0.361

(0.263)

	Constant
	
	
	
	-1.282

(1.000)
	-1.502*

(0.861)
	-2.622***

(0.843)
	-1.618*

(0.949)
	-1.669**

(0.818)
	-2.455***

(0.835)

	
	
	
	
	
	
	
	
	
	

	N
	153
	153
	153
	153
	153
	153
	153
	153
	153

	R²adj.
	0.00
	0.03**
	0.06***
	0.02
	0.16***
	0.10***
	0.02
	0.16***
	0.11***


*, **, *** significant at the 10%, 5% and 1% level, respectively (two-tailed test). Standard errors reported in parentheses.

a first generation is the suppressed comparison category. 

� 	Corresponding author: Anita Van Gils, Maastricht University, Department of Organization and 	Strategy, P.O. Box 616, 6200 MD Maastricht. E-mail: a.vangils@os.unimaas.nl


�  The results of these models are not reported in table 3, but they can be obtained from the authors on request.
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