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 This study deals with appreciating the role of both governance system and executives cognitive 
and attitudinal aspects in the innovation decision-making. After discussing the theoretical 
relationship between board independence and CEOs attitude and behavior, we are advancing 
an empirical model testing the correlation between the managers’ attitude and behavior towards 
innovation and his psychological commitment level. The CEOs commitment bias and attitude 
constituent were measured using questionnaire. The data analysis was performed using the 
Bayesian network method on 220 Tunisian executives. Empirical results confirm the 
theoretical prediction and shows that processing with persuasive mechanism does not have an 
effective role on the alignment of the manager’s attitude and behavior in key tasks such 
innovation decision.  CEOs authentic behavior was more related to an important manager 
involvement in this behavior rather than to persuasive effort committed by outside directors to 
make him contract this action. CEOs attitude and behavior towards innovation are shown 
related to commitment link “manager-task” and suggests that the board of directors plays no 
role in the CEOs discretion management. We argue that persuasive approach is not a sufficient 
path in behavior and interests alignment; yet, it should be applied with the commitment 
approach for understanding manager decision-making. 
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1. Introduction 
 

Innovation, as managerial decisional latitude, which requires optimistic attitude, long term horizon 
(James, 1999), risk-taking culture (Olivero & Jarboui, 2006), overconfidence (Chen et al., 2011) and 
specific expertise (Musteen et al., 2006), was managed, for a long time, through ensuring persuasive 
communication using discipline, motivation, empowerment, and by building structure that enhance 
learning.	Many researchers address the problematic that what makes some executives more willing to 
initiate innovation as compared to other executives (Chouaibi & Affes, 2010; Ata & Jabeen, 2011). 
Although, researchers and theorists who are interested in evoking the human inventiveness in initiating 
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the innovation; have developed a stream of literature within the perspective of strategic choice theory 
initiated by Hambrick and Mason (1984). These researchers in strategic choice theory tend to reveal 
the role of managerial latitude as the force of action within the firm but it proceeds upon the pressure 
of environment. The need to seek the most effective corporate governance mechanisms is motivated by 
the agency problem which sees that sound corporate governance makes it more likely for owners of 
capital to monitor the activities of managers either directly through voting on crucial matters or 
indirectly through the board of directors (Levine, 2005). 

The board of directors is mainly considered as a central corporate governance mechanism for aligning 
the CEO’s interests with the rest firms’ stakeholders’ interests. Walker (2009) argues that efficient 
board is one of the key drivers of effective corporate governance. The presence of efficient board, 
simultaneously, protects shareholders’ interest and promotes savings, investment and economic growth 
by enhancing innovations. Therefore, Oman et al. (2004) argue that well-governed firms are better 
capable to raise innovation and achieve economic growth. While, in the wake of grave collapse and 
scandals occurred in 2001 and 2002, analysts focused on governance mechanisms’ effectiveness and, 
particularly, independent directors. As an optimal solution, companies were encouraged to amplify the 
proportion of independent directors on their board. 

Consequently, several studies (Weisbach, 1988; Hermalin & Weisbach, 1991; Adams et al., 2010) 
reveal that an independent board, that dominated by outside directors, is more likely to be effective 
than one with a predominance of inside directors. As demonstrated previously, the importance of 
outside directors has been, also, considered at the policy level, with codes of corporate governance 
which pay a particular attention to the necessitate to have a considerable proportion of outside on the 
board of listed firms. Additionally, empirical papers have confirm that appropriately constituted boards 
with the outside non-executive directors tend to increase more the firm performance than boards 
dominated by insider directors (John & Senbet, 1998; Bhagat & Black, 2001). Therefore, Charreaux 
(2009) develop an overview based on the Simons (1995)’model of levers of control. This overview 
accord to the board of directors, four principal functions exerted by four levers of control which are: 
Beliefs Systems,	Boundary Systems,	Diagnostic Control Systems, and,	Interactive Control Systems. 

This literature approaches direct influence of the disciplinary mechanism on the manager's investment 
behavior. While by referring to theories of behavior changing (the theory of persuasion (Eagly & 
Chaiken, 2005 ; Girandola et al., 2008), the theory of commitment (Kiesler, 1971; Joule & Beauvois, 
1998; Girandola 2005), theory of reasoned action (Fishbein & Ajzen, 1975), theory of planned behavior 
(Ajzen, 1987), the existence of a cause-effect relationship between persuasion (discipline/incitation) 
and behavioral change is profusely challenged. Accordingly to these theories, persuasion may conducts, 
consistently, to an attitude changes, rarely, to a behavioral intention, but, not necessarily, to authentic 
behavior.  

Persuasion has a great role on the attitude conception toward the authentic behavior. Its role is 
essentially at the cognitive, emotional, social and moral level (Girandola, 2003; Girandola et al., 2008). 
To obtaining the authentic behavior, studies in the paradigm of “free will compliance” advance 
techniques of influence that may drive someone to freely change their behavior. In this paradigm 
behavior changing comes after the implementation of preparatory acts and acts of commitment. Much 
research has been done in this setting, the main ones are: Michelik and Girandola, (2008); Deschamps 
and Joule, (2005); Girandola and Roussiau (2003). 

Consistently to this paradigm, our interest here is to mediate CEO’s cognitive characteristics (attitude) 
in the relationship between the board independence (persuasion) and decisional latitude on investment 
(authentic behavior). However, in our study we are interested in reconsidering the role of board 
independence in the alignment of managerial behavior in investment decision in R & D through their 
impact on CEO’s cognitive characteristics (optimism, myopia, loss aversion, expertise power and 
overconfidence). This impact of board independence on the CEO’s mental patterns and consequently 
on their behavior is conditioned by the existence or not of the cognitive commitment. 
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This article is structured as follows: Section 1 presents the related literature and the theories which 
motivate the empirical work, section 2 discusses the empirical strategies that were adopted and section 
3 presents the main results and discussion. 

2. Literature review 

2.1. Board Independence, CEO’s Commitment Bias, CEO’s Optimism and Innovation Decision 

The main mission of directors is the control, the guidance and the revocation, when necessary, of the 
executives, thus, managers try to justify their performance in specific investment. Fleton et al. (2003) 
affirm that the presence of high level of firm asset specificity reflect the executive’s optimism. This 
optimistic manager enhances assets specificity level in order to limit the likelihood of its revocation. 

Numerous studies realized recently (Azouzi & Jarboui 2013) note a great influence of board 
independence on effective management of executives’ optimism. This effect resulting from the impact 
of directors’ optimism level on the optimistic attitude of CEOs, in this fact managers perceive specific 
investment as way to persevere their employment and reputation.  

As illustrated by Jensen (1983), independent directors are assumed to perform effectively because they 
are external experts. They will execute well their mission in order to gain further terms. Therefore, 
given their expertise and assiduity they are considered as optimistic directors. Consequently the 
presence of an efficient independent board affects greatly the optimism of executives and, so, his 
innovative behavior. 

By referring to some evidences derived from social psychological research as well advanced by the 
theory of persuasion (Eagly & Chaiken, 2005; Girandola et al., 2008), menace and discipline can 
engender attitude change and beliefs normalization by increasing level of consciousness and the sense 
of fear (white, 1998; Girandola et al., 2008). Thus, the presence of outside directors arise the manager’s 
optimistic cognitions by the revocation threat and menace. CEO perceives R&D investment as an action 
which protects them from losing their job. However, the theory of persuasion’s evidence affirms that 
changing attitudes and beliefs don’t leads to changing behaviors (Joule et al., 2007; Girandola, 2005). 
So, firstly we hypothesize as follow:	

H1: The board independence increases generally the CEO’s optimism attitude.  

Therefore, theoretical overview conducted by the theory of commitment, (Joule et al., 2007; Girandola, 
2005, Girandola et al, 2008) founds that if persuasive mechanisms can lead to disseminate new 
knowledge or attitudes, they are rarely efficient in changing actual behavior. Their effort in information 
and argumentation helps over time to change cognitions, concepts, attitudes, and, absolutely, to awaken 
consciousness. But awareness of the advantages (e.g; reputation) of optimism and innovation decision 
does not mean arising investment in R&D or reducing opportunism. Similarly, knowledge of the 
importance and the necessity of innovation do not cause the CEO’s engagement in specific assets. This 
finding of the failure of information and argumentation force in behavior changing, improves several 
studies showing the gap that can exist between ideas and actions (Sheeran, 2002; Webb and Sheeran, 
2006). This gap is reduced with the influence of commitment link between individual and the key action 
(Katzev & Wang, 1994; Roussiau & Girandola, 2002; Girandola & Roussiau, 2003; Joule et al., 2007; 
Girandola, 2005, Girandola et al., 2008). 
Based on this affirmation, we hypothesize that if the manager is cognitively and psychologically 
committed in innovation decision, the pressure of outside directors on the CEO’s optimistic attitude, 
affect consequently his behavior. In the other hand, with the absence of commitment link between 
manager and innovation decision, outside directors’ effort have not influence on CEO’s optimistic 
investment behavior. We hypothesize further the follow:	

H1’: With the presence of commitment bias the impact of board independence on CEO’s optimism 
leads to an effective behavior in favor of R&D investment. 
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2.2 Board Independence, CEO’s Commitment Bias, CEO’s Myopia and Innovation Decision: 
 
One of main causes of conflict between CEOs and firms' stakeholders is that CEOs' decision-making 
horizons are shorter than shareholders' investment terms (Jensen and Smith, 2000). CEO’s myopic 
attitude derives from belief that long-term investments which do not generate benefits in the short-term 
should be avoided, because they being only advantageous for their successors (James, 1999).  
 
Executives' investment decision horizon is limited to their terms; although a firm's existence is much 
longer. They are myopic in the sense that they have a tendency to less considerate the weight of cash 
flows occurring after their employment time horizon. A consequence of CEO’s myopia is that some 
successful projects may be avoided. While, outside directors aim to obtain further terms in their 
mandate, therefore, they monitor executives to perform long term investment like innovation actions. 
In fact, outside directors oppose to executive’s opportunism which guides to abandon decision making 
in the long-term. As delivering rapid results is a deviation from directors’ interests; outsider intend to 
alter the manager myopic attitude and behavior by implementing a solid monitoring and disciplinary 
system such using the famous threat of revocation. 
 

However, according to the theory of persuasion (Girandola et al., 2008), menace and discipline can 
produce attitude change by rising level of activation and the feeling of fear (White, 1998; Girandola et 
al., 2008). Consequently, the executive attitude toward decision horizons is conditioned by the board 
composition. Managers’ attitudes become less “myopic”, in the sense that they tend to more performing 
investment with long term horizon, when the board of directors is independent. So, firstly we 
hypothesize as follow: 

H2: The board independence decreases generally the CEO’s myopia. 

The research conducted within the paradigm of free will compliance of the theory of commitment (Joule 
et al., 2007; Girandola, 2005) aims to show that the achievement of expected behavioral changes is 
more likely when the information and persuasive process is preceded by obtaining a preparatory act. 
The accomplishment of a preparatory act made subjects more influenced by the arguments and 
information later disseminated in the persuasive message. 
Relate to the lack of correlation between attitudes and behaviors and the polemic role of the persuasion 
and the commitment bias on the attitude alignment and the behavior choice changing, we hypothesize 
further the follow: 

H2’: With the presence of commitment bias the impact of board independence on CEO’s myopia leads 
to an effective behavior in favor of R&D investment. 
 
2.3. Board Independence, CEO’s Commitment Bias, CEO’s Loss Aversion and Innovation Decision 

The specific expertise of directors is considered as vital for firm performance especially while investing 
in risky activities. Kirkpatrick (2009) and Defond et al. (2005) affirm that outside experts offer a better 
comprehension of information which is key for efficient board assignment. Furthermore, Francis et al., 
(2012) show that the existence of outside experts rather than inside experts impels the constructive link 
between experts on boards and CEO’s performance in risky tasks, and, generally, entire firm 
performance. These evidences are also reliable to more topical works (Agrawal & Knoeber, 2001; 
Adams & Ferreira, 2007; and Coles et al., 2008) which highlight the importance of the counseling task 
that outside directors perform. The trivial role of inside experts in promoting R&D investment 
emphasizes the importance of board independence on firm performance. This philosophy results from 
the view which indicates that being an insider limit the CEO’s monitoring efficiency. 

Essentially, in performing its mandate, a principal role of the board is reviewing and directing the firm’s 
risk-management strategy. While CEO’s high risk-taking behavior has been mentioned as one of the 
major sources of the financial crisis, it identifies that in many firms, either financial or non-financial, 
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boards failed to build suitable risk policies and control managers’ loss-aversion behavior in a timely 
and efficiently way (Kirkpatrick, 2009). Consequently, weak corporate board’s performance it may not 
be the direct cause of crisis, commonly, its practices might influence the extent to which companies are 
susceptible to the financial crisis. 

Or, biased decisions is, mainly, the result of affect, visceral factors (Schelling, 1984), pressures towards 
conformity (Asch, 1952; Janis, 1972), and divergence from utility maximization over time (Laibson, 
1997). These causes can guide to systematic deviations of the normative directives central to the 
rational model of decision-making. Therefore, number of studies on the persuasion paradigm (Steptoe, 
1991; Girandola et al., 2008) statute that face to a high level of pressure and discipline, individual don’t 
have, usually, a passive reaction. He might implement an active strategy of “coping” in order to 
neutralize and alleviate the cognitive destabilization produced by the sentiment of fear and stress.  

Moreover, Fernback et al. (2014) suggest that self-deception is caused by the high menace exerted by 
authority in order to changing individual behavior. When self-deceiving, individuals are obviously 
manipulating their behavior in a self-serving mode; however, this does not mean that their behavior is 
completely determined by their self-control. Consequently, if we apply this reasoning in firm with 
independent board, outside directors’ risk tolerance may decrease the CEO’s loss aversion attitude, but, 
the large pressure exerted by outside directors have not positive effect on managers’ risk investment 
behavior. Thus, managers can distort firm’s investment because of their risk aversion. So, initially we 
hypothesize as follow: 

H3: The board independence reduces generally the CEO’s loss aversion attitude. 

Consistently, as individual’s attitude don’t, certainly, determinate their behavior, the researchers of the 
theory of commitment, (Joule et al., 2007; Girandola, 2005, Girandola et al., 2008), announce that the 
link between attitude and behavior is activated by means of commitment bias (Deschamps & Joule, 
2005). Based on this affirmation, we hypothesize that if the relationship between manager and risk 
investment decision is qualified by a high level of cognitive and psychological commitment, the 
pressure of outside directors on the CEO’s loss aversion attitude, affect consequently his behavior. In 
the other hand, with the absence of commitment link between manager and risk investment decision, 
their effort has no influence on CEO’s risk investment behavior.  

H3’: With the presence of commitment bias the impact of board independence on CEO’s loss aversion 
leads to an effective behavior in favor of R&D investment. 

2.4. Board	Independence,	CEO’s	Commitment	Bias,	CEO’s	Expertise	Power	and	Innovation	Decision	
	

Concerning the managers’ expertise power and its impact on innovation decision, Erhardt et al. (2003) 
confirm that there is a strong relationship between CEO’s functional background and financial 
decision-making, especially strategic decisions. Therefore, the presence of managers with expertise in 
R&D is linked to improvement and innovation (Wiersema & Bantel, 1993).  

The board of directors, as a cognitive and disciplinary governance mechanism, plays a main role in 
decision-making process: defining long term objectives; assigning resources; insuring control, 
direction, and cognitive guidance. Thus, topical literature in cognitive corporate governance suggests 
that the main role of the board is to generate firms’ creativity, innovation and performing decision-
making (Minton et al., 2012). 

As shown by Berger et al., (1998) and Groysberg et al. (2011) the expertise tasks is the main predictor 
for executives’ performance in workgroups and is described as a specific performance attribute. To 
attain high performance within groups, managers need to hold specific knowledge associated to all 
difficulties faced by the group (Anderson & Kilduff, 2009). Correspondingly, a groups’ expertise 
affects a CEO’s task performance (Hillman & Dalziel, 2003). For this reason, directors, especially 
outsider directors, are normally selected for their level and nature of expertise.  



 

16

Numerous studies focus on two sources of directors’ expertise that are important to managers’ decision 
making which is financial expertise and industrial expertise (Davis, 2009; Haynes & Hillman, 2010; 
Kor & Sundaramurthy, 2008).  

The second source of directors’ task-based expertise is very important in directors’ monitoring function 
(Fama & Jensen, 1983). Thus, Lorsch and MacIver’s (1989) precise that directors’ control “is a difficult 
task, because outside directors often have no intimate knowledge of the specific business that will be 
discussed during the meeting”. Therefore, Carpenter and Westphal (2001) note that holding industrial 
expertise allows outside directors to better understand the specific work of the firm, and so, better 
monitoring executives. Similarly, Kroll et al. (2007; 2008) and Haynes and Hillman (2010), show that 
outside directors with industrial expertise are more efficient in guiding and monitoring executives.  

As the role of outside directors is the persuasive communication; we focus on researches in theory of 
persuasion (Girandola et al., 2008) which was interested by what action individual has taken and his 
subjective involvement to choosing under a persuasive effort. Naturally, people suppose their behavior 
to be decided liberally and under their personal control. Thus, environmental pressures may affect 
individual attitude, but, a given behavior is chosen independently to pressure and attitude conception. 
So, initially we hypothesize as follow: 

H4: The board independence increases generally the CEO’s expertise power. 

Although, Michelik and Girandola, (2008); and Girandola, et al., (2008) show that people express more 
favorable attitude and intention to be engaged in activity after completing a preparatory act and read a 
persuasive message about the benefits of the key task (bending communication), rather than, only 
reading the message (persuasive communication). 

Therefore, relate to the argument of the theory of commitment, (Joule et al., 2007; Girandola, 2005, 
Girandola et al., 2008), preparatory act (commitment bias) guide individual to freely contracting an 
authentic behavior. Similarly, Deschamps and Joule (2005) note that person’s behavior is conform only 
when person attain a high level of commitment bias. 

Consequently, we hypothesize that if the relationship between manager and innovation decision is 
qualified by a high level of cognitive and psychological commitment, the role of outside directors’ 
expertise on the CEO’s expertise power, affect generally his behavior. In the other hand, with the 
absence of commitment link between manager and innovation decision, it have not influence on CEO’s 
innovation behavior. So, we hypothesize further the follow:	

H4’: With the presence of commitment bias the influence of the board independence on CEO’s expertise 
power lead to an effective behavior in favor of R&D investment. 

2.5. Board Independence, CEO’s Commitment Bias, CEO’s Overconfidence and Innovation Decision 

The relationship between CEO’s overconfidence and board independence was recently studied (Azouzi 
& Jarboui 2013). Researchers demonstrate that when the CEO appears to be over-confident, it's 
necessary that the board of directors be independent. Thus, the role of outside director is to evaluate 
the real context of decision and asking perfect questions before key decisions are made. Still, numerous 
others studies (Chen et al., 2011; Malmendier & Tate, 2008) consider that the bias of overconfidence 
may have some advantageous results. Overconfidence would positively persuade managers to 
overestimate their projects’ potentiality of success. Moreover, and according to Azouzi and Jarboui 
(2013), managers tend to consider that they have a control over their investment choices. In fact, 
overconfident manager tend to habitually under-estimate investment risks. Such bias could, potentially, 
diminish agency cost, and, consequently, arise firm value (Hackbarth, 2008). Really, consciousness 
and understanding of overconfidence bias would permit the CEOs to decide on the more appropriate 
choices and improve the board of directors’ efficiency as a corporate governance mechanism. Thus, as 
advanced by the theory of persuasive communication (Girandola et al., 2008; Chappé et al., 2007), 
pressure and discipline might induce changing in person’s beliefs. While, Paulhus (1998) pose a 
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question to what happens to someone if people intervened to manage their overconfidence. Although, 
groups that primarily overestimate their skill (Moore & Healy, 2008), may refuse to allocate excessive 
resources to actions that they would perform successfully (Vancouver & Kendall, 2006). In this reason 
strong individual effectiveness attitude can guide to rigid persistence with some strategies that reduce 
motivation to investigate beyond proven results (Audia & Goncalo, 2007) and less vigilant decision 
making (Tasa & Whyte, 2005). Otherwise, overconfident groups are less expected to plan ahead and to 
predict difficulties in comparing with groups that have some uncertainty regarding the probability of 
success (Bandura & Locke, 2003). Contrary, when individual group members are less confident in the 
appropriateness of the group’s decision, they are more forced to process available choices profoundly 
and intentionally (De Dreu et al., 2008). A connotation of this study is that exaggerated levels of early 
group efficacy may really be disadvantageous to group performance. 
 

Therefore, board directors and executives being considered as a work groups. While, outside directors 
are, naturally more confident in their performance on R&D investment related to their expertise, 
information, position in the formal organizational hierarchy (Yu, 2013). In this fact, CEO’s 
overconfidence is conditioned by the outside directors’ confidence level. Their objective is to persuade 
and influence executive’s overconfidence regarding innovation actions. So, firstly we hypothesize as 
follow: 

H5: The presence of outside directors influences greatly the CEO’s overconfidence.  

Although, theorists of commitment such Deschamps and Joule (2005), Michelik and Girandola, (2007), 
and Girandola et al. (2008) show that people communicate more positive attitude and intention to be 
committed in key behavior after completing a preparatory act. Therefore, relate to the argument of the 
theory of commitment, (Joule et al., 2007; Girandola, 2005, Girandola et al., 2008), preparatory act 
(commitment bias) guide individual to freely contracting an authentic behavior. Similarly, Deschamps 
and Joule (2005) note that person’s behavior is conform only when person attain a high level of 
commitment bias. It can be concluded from the above discussion that the decision to develop 
innovativeness which enhances corporate changes rests with the CEOs commitment. CEOs that are 
committed to perform innovation are more likely to develop a behavior that can support change and 
R&D investment (Ata & Jabeen, 2011). Consequently, psychological commitment represents person 
investment of his mental and emotional skills on specific actions in order to satisfying needs for self-
sufficiency, ability, and expertise. Thus, psychological commitment engenders individual’s 
overconfidence towards challenged action because of his positive evaluation of the tasks involvement. 
Commitment to key action represents the degree to which individual considers this action as a vital task 
in which he should invests all his cognitive competences (Gagne & Deci, 2005; Ryan & Deci, 2000). 
Accordingly, we hypothesize that if the link between CEOs and innovation decision is qualified by a 
high degree of cognitive and psychological commitment, the effect of outside directors’ overconfidence 
on the CEO’s overconfidence level, influence naturally his behavior. Contrary, with the absence of 
commitment link between manager and innovation decision, it have not influence on CEO’s innovation 
behavior. So, we hypothesize further the follow: 

H5’: With the presence of commitment bias the influence of the board independence on CEO’s 
overconfidence lead to an effective behavior in favor of R&D investment. 

3. Methodology  
 

3.1. Data	Sample	Selection:	
 

Our empirical study is based on quantitative research. We use a questionnaire as a method of data 
collection. Our questionnaire consists of four main parts, based on treated areas in theory:  

� The first part aims to collect some company’s information from firm’s statute and financial annual 
statement: CEO’s incentives, total assets, R&D expense, etc.  
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� The second part focuses on determination of the level of CEO’s commitment bias. 

� The third part focuses on determination of the CEO’s emotional bias. 

� Part four aims to knowing the level of CEO’s executive power.  

The questionnaire is addressed to managers in 220 non-financial Tunisian companies during the 
revolution period (2010-2011 fiscal year), 29 are listed companies and 191 are non-listed companies 
chosen from the list of firms implanted in the region of Tunis and Sfax provided by “Agency of 
promotion of industry” in these region (Table 1). All financial firms were eliminated to the fact that 
this sector is regulated and have particular governance system and characteristics. Firms with 
insufficient data regarding about CEO’s emotional bias are also excluded.  

Table 1  
Visited Companies 
 Total Number 
Initial BVMT sample  50 
Financial firms  (22) 
 28  
Other non financial firms  270 
 298  
Insufficient data to emotional biases  78 
Final sample 220  

 

The selected sample correspond to firm managers or CEO’s representing ranging in age from 30 to 70 
(Fig. 1). In some firms questionnaires have been distributed by the method of door to door to been 
delivered to the concerned person, few among them have been mailed and most of them have been 
contacted via two accounting firm with which we have a great relationship. 

Firm’s activity CEO’ tenure CEO’s age 

Fig. 1. Profile of subjects 

3.2 Variables’ Measurement 
 

On this context we aim to determine the endogens and exogenesis variables’ measurement. 

a. Managerial latitude: innovation decision 
 
We use the research and development (R&D) intensity as a proxy for firm specific assets. 

As Francis and Smith (1995), Cho (1988), Abdullah et al. (2002), Azouzi and Jarboui (2012), and, 
Hamza and Jarboui (2012), we evaluate innovation decision by the ratio of a firm’s R&D expense 
divided by total assets.  

The R&D intensity takes 2 follows:  
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� 1 if this ratio> 50%;  

� 0 if not. 

b. Board Independence 
 

In this setting we choose to operate the boards independence by the following variable: BIND which is 
defined as the percentage of the directors members who are simultaneously independent and non-
executives, it is equal to the number of outside directors divided by the total board members (Chtourou 
et al., 2001; Wright, 1996; Haniffa & Cooke, 2000; Azouzi & Jarboui, 2013). 

BIND = number of outside directors /total board members. 

Based on this ratio, BIND is as follows: 

� 1 if outsiders directors represent more than 50% in the board;  

� 0 if insiders’ directors represent more than 50% in the board. 

c. CEO’s Commitment bias 
 

To measure the CEO’s commitment bias, we takes the same steps than the most of studies have using 
an adaptation of the original questionnaire elaborated by Meyer and Allen (1991) to evaluate 
organizational commitment (Organizational Commitment Scale). This instrument is chosen because of 
its validity and its multidimensional character shown by several researches (Meyer et al., 2002), Hamza 
and Jarboui (2012), and, Hamza, Azouzi and Jarboui (2013). The commitment bias takes 2 follows:  

� 2 if the manager has a high level of this bias  

� 1 if not 

d. CEO’s emotional bias 
 

To determinate the CEO’s three emotional biases (optimism, loss aversion, myopia and 
overconfidence). The questions have been inspired from the questionnaires formulated by the Fern Hill 
and Industrial Alliance companies (Azouzi & Jarboui, 2012). 

The emotional bias takes 2 follows:  

� 2 if the manager has a high level of each bias 

� 1 if not 

e. CEO’s executive power 
 

To determinate the CEO’s executive power we elaborate questionnaire with 9 items in order to calculate 
a score that indicate the level of CEO’s expertise power (Hamza et al., 2013). 

Based on this ratio, the CEO’s expertise power is as follows: 

�1 if it is high;  

� 0 if it is low. 

 
 

4. Methods 
 

The objective of this part is to test the diverse correlations between the innovation investment decision 
and the above variables. The employed methodology is a probabilistic graphical model called Bayesian 
network. This methodology is inserted on the artificial intelligence explanatory method. Bayesian 
network is used in this paper to explain quantitatively the effect of commitment bias on the CEO’s 
behavior in innovation investment decision.  The basic definition of a Bayesian network is given by 
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(Pearl, 1986) who is declared that a Bayesian network is an explicit probability graph, which joins the 
estimated variables with arcs. This type of association articulates the conditional relationship between 
the variables. The formal description of Bayesian network is expressed as the set of {D, S, P}, where 
 

 D is a designation of variables or “nodes”: in our case it refers to Firm’s innovation 
decision, CEO’s commitment level, CEO’s optimism, CEO’s myopia, CEO’s loss 
aversion, CEO’s overconfidence, CEO’s expertise power, and, Firm board 
independence.  

 S is a designation of “conditional probability distributions” (CPD). S = {p (D 
/Parents(D) / D ∈ D}, Parents(D) ⊂ D means that for all the parent nodes for D, 
p(D/Parents(D) is the conditional distribution of variable D.  Firm’s innovation decision. 

 P is design the “marginal probability distributions”. P = {p(D) / D ∈ D } refers to the  
probability distribution of variable D.  

 

In the Bayesian network method, the problematic may be modeled with the actions of all variables. In 
general, three levels in modeling process are applied: initially we approximate the probability 
distribution of each variable and the conditional probability distribution between them. Secondly, 
basing on these estimations we can acquire the combined distributions of these variables. Finally, we 
can exercise some deductions for some variables in the objective to use some other important variables.  

4.1. Model construction and parameterization 
 

The idea of this paper is to determine the importance of CEO’s commitment bias as a first-order feature 
of firm’s innovation decision. Also we aim to prove that, the presence of an independent board 
(persuasive communication), has a great effect on manager’s innovation attitude but not on manager’s 
innovation behavior. The relationship between board independence, CEO’s innovation attitude 
(optimism, myopia, loss aversion, expertise power and overconfidence) and CEO’s innovation behavior 
may be activated only with the existence of commitment bias. Thus, it has been shown theoretically 
that the firm innovation decision depends on: 

 Board independence 
 CEO’s commitment bias  
 CEO’s optimism 
 CEO’s myopia 
 CEO’s loss aversion 
 CEO’s executive power 
 CEO’s overconfidence 

 

4.2. Definition of network variables and values 
 

The initial step in constructing a Bayesian network model is to list all variables respectively, classified 
from the target variable to the causes. The variables definition is presented in the Table 2 as follows, 

Table 2  
The network variables’ definition and mesures 

Variables Type
Innovation decision  Discret : YES/NO
Board independence Discret : YES/NO
Commitment bias Discret : YES/NO
CEO’s optimism  Discret: YES/NO
CEO’s myopia Discret: YES/NO
CEO’s loss aversion Discret : YES/NO
CEO’s executive power  Discret : WEAK/MODERATE/STRONG
CEO’s Overconfidence Discret : YES/NO
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5. Results analysis and discussion  
	

5.1. Graphical Model 
 

The second step in constructing a Bayesian network model is to test the relationships between variables. 
The Bayesian network constructed using the BayesiaLab program is the result of the total variables 
database. The graphical relationship established between variables attaching to the data that we have 
obtained through the questionnaire, is shown in Fig. 2 as follows. 

 

Fig. 2. Graphical model presentation: Firm’s innovation decision determinants: Bayesian Network 

6. Analysis of the discovered relationships 
 

The relationships between the variables in the parent node and child node are measured using three 
indicators: the Kullback-Leibler, the relative weight and the Pearson correlation. The Kullback-Leibler 
and the relative weight are two indicators that show the concreteness of relationships and the 
importance of correlation between variables. Whereas the Pearson correlation, which progresses from 
0 to 1; indicates the significance of variables relationship. Thus, the Table 4 shows the relationships 
analysis between variables across the Bayesian network. 

Table 4  
The relationships analysis 
PARENTS 
NODES 

CHILDS 
NODES 

KULLBACK-LEIBLER 
DIVERGENCE(a) 

RELATIVE 
WEIGHT(b) 

PEARSON 
CORRELATION(c) 

BIND INNOV 0,1633 0,7634 -0,0423** 
EP INNOV 0,2139 1,0000 -0,1550 
OVERC INNOV 0,2040 0,9535 0,0089*** 
LA INNOV 0,1994 0,9321 -0,0097* 
MYOP INNOV 0,1901 0,8888 -0,0209** 
OPT INNOV 0,1675 0,7830 -0,0028*** 
CB INNOV 0,1208 0,5647 0,0188*** 
BIND OPT 0,0087 0,0408 0,0463** 
BIND MYOP 0,0133 0,0621 0,0029*** 
BIND LA 0,0287 0,1341 -0,0605** 
BIND EP 0,0108 0,0507 0,1008*** 
BIND OVERC 0,0123 0,0577 -0,0543** 
CB OPT 0,0187 0,0875 -0,1003* 
CB MYOP 0,0667 0,3119 0,2781 
CB LA 0,0167 0,0780 0,0238** 
CB EP 0,0197 0,0922 -0,0035*** 
CB OVERC 0,0109 0,0511 -0,0131** 
OPT LA 0,0213 0,0994 0,0936* 
LA MYOP 0,0199 0,0933 -0,0873* 
EP OVERC 0,0153 0,0715 0,0158** 
OVERC OPT 0,0115 0,0540 -0,0728* 
Notes: 
(a) Kullback-Leibler close to 1: important correlation between the variables 
(b) Relative weight close to 1: important correlation between the variables. 
(c) Pearson correlation:*, **, ***, respectively at 10%, 5%, and 1%. 
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Concerning the influence of board independence on the innovation decision, analysis advanced in table 
4 shows the presence of direct, strong (Kullback-Leibler = 0,1633/ relative weight= 0,7634), negative 
and significant (β = -0,0423**) relationship. This negative relationship contradicts some evidences in 
the setting of agency theory (Ingley & Wu, 2007; Minton et al., 2012; Alexandre & Paquerot, 2000) 
that verify a positive and significant relationship between the level of firm innovativeness, firm 
performance and board independence. These studies note that the presence of outside directors monitors 
executives’ decisions in order to promoting long-term firm’s performance and strategic choice. Thus, 
the presence of outside directors influences positively managers’ strategies in investing on specific 
assets with high rate of risk and return. However, our results confirm some other studies (Baysinger et 
al., 1991) which attests that innovation as a long-term and risky decision is a source of conflicts between 
directors and managers based on divergences in loss aversion and horizon attitudes and, specially, in 
the functional background. In fact, innovation may be not required by managers who have short term 
preferences, thus, he recurs to paralyzing the role of outside directors.  

Therefore, number of researchers on the persuasion paradigm (Steptoe, 1991) show that face to a high 
level of threat and discipline, individual don’t have, habitually, a passive reaction. He might build an 
active strategy of “coping” in order to neutralize and alleviate the cognitive destabilization produced 
by the sentiment of fear and stress. 

Moreover, Fernback et al., (2014) suggest that self-deception is caused by the high menace exerted by 
authority in order to changing individual behavior. When self-deceiving, individuals are obviously 
manipulating their behavior in a self-serving mode; however, this does not mean that their behavior is 
completely determined by their self-control. 

Furthermore, results in table 4 show an indirect influence of board independence on the innovation 
decision via the managerial discretion determinants. Board independence has a weak (Kullback-Leibler 
= 0,0087/ relative weight= 0,0408), positive and significant (β=0,0463**) effect on CEO’s optimism. 
It has a weak (Kullback-Leibler = 0,0133/ relative weight= 0,0621), positive and significant (β = 
0,0029***) effect on CEO’s myopia. Also, board independence has a weak (Kullback-Leibler = 
0,0287/ relative weight= 0,1341), negative and significant (β=-0,0605**) effect on CEO’s loss 
aversion. It has a weak (Kullback-Leibler = 0,0108/ relative weight= 0,0507), positive and significant 
(β = 0,1008*) effect of CEO’s expertise power. Finally, board independence has a weak (Kullback-
Leibler = 0,0123/ relative weight= 0,0577), negative and significant (β= -0,0543**) effect on CEO’s 
overconfidence. 

In term of the theory of persuasion (Girandola et al., 2008; Chappé et al, 2007), discipline (board of 
directors) only cannot lead to the desired attitude (positive and significant effect on CEO’s myopia, 
negative and significant effect on CEO’s overconfidence). As a recommendation, authors demonstrate 
that discipline should be associated with motivation in order to playing a great role on changing 
subject’s attitude by inserting the sight of the “efficacy” of the risky behavior. In the prospect theory, 
Kahneman and Tversky, (1979); Tversky and Kahneman, (1992) present the notion of “framing” which 
consists to present simultaneously information concerning risk and others motivation consequences 
(the presence of gain or absence of loss). The “framing” affects the individual risk’s attitude. Referring 
to Rothman and Salovey (1997), motivation activates relationship between expected behavior and the 
attitude toward the task.  

Concerning the influence of CEO’s attitude on the innovation decision, analysis advanced in table 4 
shows the presence of strong (Kullback-Leibler = 0,2139/ relative weight= 1,0000), negative and 
insignificant (β = -0,1550) effect of CEO’s expertise power. It shows also, a strong (Kullback-Leibler 
= 0,2040/ relative weight= 0,9535), positive and significant (β = 0,0089***) effect of CEO’s 
overconfidence. Moreover, there is a strong (Kullback-Leibler = 0,1994/ relative weight= 0,9321), 
negative and significant (β = -0,0097*) effect of CEO’s loss aversion. Analysis shows also, the presence 
of strong (Kullback-Leibler = 0,1901/ relative weight= 0,8888), negative and significant (β = -
0,0209**) effect of CEO’s myopia. Finally, CEO’s optimism has a strong (Kullback-Leibler = 0,1675/ 
relative weight= 0,7830), negative and significant (β = -0,0028***) effect on innovation decision. 
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By referring to evidence advanced by the persuasive communication theory (Girandola et al., 2008) 
attitude change do not effectively stimulates new behaviors especially in situations where the discussed 
issues don’t require high involvement from the part of subjects. The author proposes to reconsider the 
idea commonly accepted that the individual attitudes would be perceived as the main motivation of his 
behavior. 

Concerning the influence of CEO’s commitment bias on the innovation decision, analysis advanced in 
Table 3 shows the presence of direct, strong (Kullback-Leibler = 0,1208/ relative weight= 0,5647), 
positive and significant (β = 0,0188***) relationship. 

Additionally there is an indirect influence of CEO’s commitment bias on the innovation decision via 
the managerial discretion determinants. Commitment bias has a weak (Kullback-Leibler = 0,0187/ 
relative weight= 0,0875), negative and significant (β = -0,1003*) effect on CEO’s optimism. It has a 
moderate (Kullback-Leibler = 0,0667/ relative weight= 0,3119), positive and insignificant (β = 0,2781) 
effect on CEO’s myopia. Also, commitment bias has a weak (Kullback-Leibler = 0,0167/ relative 
weight= 0,0780), positive and significant (β=0,0238**) effect on CEO’s loss aversion. It has a weak 
(Kullback-Leibler = 0,0197/ relative weight= 0,0922), negative and significant (β = -0,0035***) effect 
on CEO’s expertise power. Finally, commitment bias has a weak (Kullback-Leibler = 0,0109/ relative 
weight= 0,0511), negative and significant (β= -0,0131**) effect on CEO’s overconfidence. 

This result confirms the theoretical prediction of the theory of commitment (Joule and Beauvois, 1998) 
which advances that, on the behavioral level, commitment leads to the perseveration of key behavior 
and the generation of new behaviors going in the same direction (e.g.: the foot-in-the-door effect). 

7. Analysis of the Firm’s innovation decision (INNOV) 
 

To analyze the firm’s innovation decision, we express, firstly, the innovation decision variable as 
a target in the Bayesian network. Secondly, we use the function that produces the analysis report of the 
target	firm’s innovation decision. According to this report, the correlation between firm’s innovation 
decision and other variables are approximated by binary mutual information and the binary 
relative importance.  

Table 5 
Target variable analysis 

INNOV = YES (57,0132%) 
Nodes Binary mutual information(a) Binary relative importance(b) Modal value(c) 
EP 0,0177 1,0000 AVERAGE 58,3520% 
BIND 0,0013 0,0733 YES 69,7031% 
MYOP 0,0003 0,0179 NO 54,1682% 
CB 0,0003 0,0143 YES 75,7050% 
LA 0,0001 0,0038 YES 58,9240% 
OVERC 0,0001 0,0032 NO 73,3355% 
OPT 0,0000 0,0003 YES 54,2845% 
INNOV = NO (42,9868%) 
Nodes Binary mutual information(a) Binary relative importance (b) Modal value(c) 
EP 0,0177 1,0000 AVERAGE 72,6389% 
BIND 0,0013 0,0733 YES 73,5660% 
MYOP 0,0003 0,0179 NO 56,2700% 
CB 0,0003 0,0143 YES 74,0649% 
LA 0,0001 0,0038 YES 59,8851% 
OVERC 0,0001 0,0032 NO 74,1230% 
OPT 0,0000 0,0003 YES 54,5661% 
Notes: 
(a) Mutual information: is the amount of information given by a variable on the target value. It is calculated in bits. 
(b) Relative importance: presents the importance of a variable with respect to the target value. 
(c) Modal value: is the average value of the explanatory variable for each target value. 

	

The target variable analysis « Firm’s innovation decision » show that 57,0132% of Tunisian companies 
decide innovation in the post revolution period (2010-2011). Moreover, results show, for each value of 
the target, the list of nodes that have a probabilistic dependence with the target, sorted by descending 
order according to their relative contribution to the knowing of the target value. 



 

24

In the case of innovation the most important nodes in term of informational relative contribution is, 
consecutively, the CEO’s moderate expertise power (Binary relative importance=1.000), the board 
independence (Binary relative importance=0,0733), the CEO’s long-term attitude (myopia=no) (Binary 
relative importance=0,0179), the CEO’s commitment bias (Binary relative importance=0,0143), the 
CEO’s loss aversion (Binary relative importance=0,0038), the absence of CEO’s overconfidence 
(Binary relative importance=0,0032) and, finally, the CEO’s optimistic attitude (Binary relative 
importance=0,0003).  

While, in the case of no innovation the most important nodes in term of informational relative 
contribution is, consecutively, the CEO’s moderate expertise power (Binary relative 
importance=1.000), the board independence (Binary relative importance=0,0733), the CEO’s long-
term attitude (myopia=no) (Binary relative importance=0,0179), the CEO’s commitment bias (Binary 
relative importance=0,0143), the CEO’s loss aversion (Binary relative importance=0,0038), the 
absence of CEO’s overconfidence (Binary relative importance=0,0032) and, finally, the CEO’s 
optimistic attitude (Binary relative importance=0,0003). 

Additionally, the profile for each value of the target is described by the modal value of each influencing 
nodes. These profiles are compared with the a priori modal values of the nodes i.e. when the target 
variable is unobserved.   

In the case of innovation the most important modal value is given by the node of the CEO’s commitment 
bias (modal value =75,7050%), the absence of CEO’s overconfidence has a considerable effect on the 
target profile (modal value =73,3355%), the board independence has a great influence on the target 
profile (modal value =69,7031%), the CEO’s loss aversion describe well the target profile (modal value 
=58,9240%), the CEO’s moderate expertise power determinate the target profile (modal value 
=58,3520%), , also, CEO’s optimism explain greatly the target profile (modal value =54,2845%), 
finally, the CEO’s long term attitude (myopia=no) describe mainly the target profile (modal value 
=54,1682%). While, in the case of no innovation the most important modal value is given by the 
absence of CEO’s overconfidence which has a great influence on the target profile (modal value 
=74,1230%), the CEO’s commitment bias has a considerable effect on the target profile (modal value 
=74,0649%), the board independence (modal value =73,5660%), the CEO’s moderate expertise power 
determinate the target profile (modal value =72,6389%), the CEO’s loss aversion describe well the 
target profile (modal value =59,8851%), also, the CEO’s long term attitude (myopia=no) describe 
mainly the target profile (modal value =56,2700%), finally, the CEO’s optimism explain greatly the 
target profile (modal value =54,5661%). 

Our results confirm those achieved by Ata and Jabeen (2011) which shows that in Pakistan’s export 
sector CEO’s commitment is primordial in initiating potential of firms’ innovativeness. Also, it 
confirms the Donaldson (1996)’ earlier findings in European and North American replications studies 
where it is noted that managerial decision accounts for 30% of influence in organizational change. The 
author finds that CEO affects up to 28% in developing causes of innovation. Wholly, CEO commitment 
is powerfully linked with all nine factors of innovation.  
 

8. Maximization of the target average (INNOV) 
 

The target dynamic profile capability software is a test enhanced by BayesiaLab program to provide 
the percentage of explanatory variable to maximize the target variable value. Table 6 presents the 
dynamic profile of the Firm’s innovation decision (INNOV). 

The target dynamic profile analysis presented in table 6 show two following results:  

First, with the 57,0132% augmentation in innovation decision it is associated to an augmentation, 
respectively, of: board independence (100,0000%), CEO’s commitment bias (85,7662%), and, CEO’s 
loss aversion (72,7950%). In the other hand this augmentation is associated with the decrease on CEO’s 
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overconfidence, CEO’s optimism, and, CEO’s expertise power, respectively with (92,8194%, 
77,7930%, 67,5063%).  

Table 6 
Target dynamic profile analysis 

INNOV = YES 
Nodes Optimal modality Probability Joint Probability 
A priori  57,0132% 100,0000% 
EP WEAK 67,5063% 34,6362% 
LA YES 72,7950% 20,7522% 
OPT NO 77,7930% 8,9592% 
CB YES 85,7662% 6,8100% 
OVERC NO 92,8194% 5,0971% 
BIND YES 100,0000% 3,4212% 
 INNOV = NO 
Nodes Optimal modality Probability Joint Probability 
A priori  42,9868% 100,0000% 
EP STRONG 58,2601% 0,8703% 
LA NO 66,8535% 0,4265% 
MYOP YES 83,5202% 0,2844% 
OPT YES 100,0000% 0,1906% 

 

Secondly, with the 42,9868% decrease in innovation decision it is associated to an augmentation, 
consecutively, of the: effect of CEO’s optimism (100,0000%), effect of CEO’s myopia (83,5202%), 
and, effect of CEO’s strong expertise power (58,2601%). In the other hand this decrease is associated 
with the decrease of CEO’s loss aversion with (66,8535%). 

9. Conclusion 
 

Our interest to studying the relationship between the board independence and decisional latitude on 
innovativeness does not stem from a scarcity of work dealing with this relationship. However, the 
originality of our survey was revealed in both the theoretically and empirically level. 

Theoretically, our study scrutinizes the relationship between board independence, as an organizational 
managerial discretion’s determinants, and firms’ innovation decision. The originality of this research 
is that we examine this relationship in the vision of both psychological theory of persuasion and theory 
of commitment. For that, we mediate the manager’s attitude variables (optimism, myopia, loss aversion, 
executive power and overconfidence) in the relationship between board independence and firms’ R&D 
investment decision. For this target we have realize a survey conducted around a number of executives 
of large private companies in Tunisia in the post revolution period.  

Empirically, the data analysis has confirmed the theoretical prediction which indicates that persuasive 
impact exerted by outside directors on CEO’s attitude, don’t affects CEO’s innovation behavior. This 
trial relationship “persuasion/attitude/behavior” designed by board independence/CEO’s attitude 
(optimism, myopia, loss aversion, executive power and overconfidence)/innovation decision is the 
result of high commitment linkage existing between executives and innovation tasks.   

Furthermore, the empirical analysis of the relationship between board independence, CEO’s attitude 
and CEO’s behavior show that executive’s expertise power influence negatively his firm 
innovativeness. This analysis confirms the prediction of UET theory which advances personal and 
social psychological dimensions, and going beyond the arguments commonly used in the perspective 
of agency models to defend greater or lesser the efficiency of disciplinary systems related to the task 
controllability “locus of control”. The introduction of the notion of «EJD Executive Job Demand» 
(Hambrick et al., 2005) and its behavioral consequences guides to the conclusion that the construction 
of a system that aims to exercise too much pressure for managers to maximize shareholders’ interests, 
could, in certain contexts, provokes, contrary, a degradation in the shareholders wealth. Nonetheless, 
the main aspect that influences the CEO’s behavior in innovation decision is the commitment bias 
which connects executives to innovation decision.  Mainly, we can conclude that the key lesson of this 
research for Tunisian companies is to including the emotional commitment factor in the persuasive 
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approach by introducing the binding communication in order to align both the CEO’s and shareholders’ 
interest and managing efficiently the managerial discretionary space. 
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