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Abstract : In this paper we empirically focus on the Ajzen’s Theory of Planned Behavior (TPB) and on the addition of a measure of perceived professional role within the model. The TPB is applied to academic researchers’ intentions to start a new business based upon their research.

Our study is based upon the idea that entrepreneurship is an intentional, planned behavior. Therefore, it is reasonable to believe that intentions-based models, as the theory of planned behavior (TPB) (Ajzen, 1991), will provide a very good foundation for us to investigate researchers’ intentions to start a new business. The TPB and its many modifications have been applied in numerous behavioural contexts, however, research to-date has neglected the emerging group of french academic entrepreneurs. 

The first objective of this study is to test the validity of the TPB as applied to faculty intentions to start a new business. The second purpose is to explore the placement within the model of a measure of perceived professional role which has not been hypothesized previously by the TPB. We will test a model where role directly impacts both attitude and behavioral intention.

A total of 788 French researchers from public science institutions located in Paris, Alps, Provence and Riviera fulfilled an on-line questionnaire devoted to the assessment of the components of the extended TPB. All Joreskog’s ( assessing the reliability of our measurement instruments are high (between 0.85 and 0.95) and all (vc assessing the strong form of convergent validity show that all measures present a good convergent validity ((>0.5).

Our results, through structural equation modeling, are twofold :

Firstly, they show significant, though not complete, support for the TPB (i.e. the variance explained uniquely by the subjective norm component was non-significant). Attitude represented a stronger influence on intention than perceived behavioral control. 

Secondly, we didn’t found any direct effect of perceived professional role on intention. However, it has an indirect effect on behavioral intention through its influence on attitude. Thus, attitude is affected by how researchers consider compatibility between entrepreneurial activity and academic position.

Implication, limitation and future research are discussed.
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Introduction

Today, policymakers, universities and research institutions are in search of ways to increase economic growth. Within this context, understanding what influence the propensity of university researchers to create new ventures to commercialize their research is clearly one of the key challenges for researchers in entrepreneurship. In this paper we will attempt to make a contribution, by directly addressing the question of why researchers are intent on initiating a new venture based upon their research. 

Our study is based upon the idea that entrepreneurship is an intentional, planned behavior. Therefore, it is reasonable to believe that intentions-based model will provide a very good foundation for us to investigate researchers’ decision whether or not start a new business. Models based on Ajzen and Fishbein’ theoretical framework, as the theory of planned behavior (TPB) (Ajzen, 1991), have been found to be very useful in predicting a wide range of behavior (Sheppard et al., 1988 ; Madden et al., 1992). Heretofore, the theory has rarely been applied to entrepreneurial intentions.

The first objective of this study is to test the validity of the theory of planned behavior as applied to faculty intentions to start a new business. The second purpose is to explore the placement within the model of a measure of perceived professional role which has not been hypothesized previously by the TPB. We will test a model where role directly impacts both attitude and behavioral intention.

Conceptual Framework

Entrepreneurship is clearly a process were intentionality is central (Bird, 1989; Katz & Gartner, 1988) and thus seems amenable to research using formal models of intentions as the theory of planned behavior. Most research into intentions focuses on proximal behaviors, not long-term goals, but TPB does appear applicable to entrepreneurship (see Krueger et Carsrud, 1993).

Theory of planned behavior

Figure 1 depicts the theory of planned behavior. According to this perspective, faculty intentions to start a new business are determined by their attitudes, subjective norm, and perceived behavioral control. Behavior is in turn determined by intention. Variables that are external to the model are assumed to influence intentions only to the extend that they affect either attitudes, subjective norm or perceived behavioral control. The predictors in the TPB are assumed to be sufficient to account for intentions and actions, but they are not all necessary in any given application. The relative importance of attitude, subjective norm, and perceived behavior control in the prediction of intention, and the relative importance of intention and perceived behavioral control are expected to vary across behaviors and populations.
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Attitude toward the behavior is defined as “a person’s general feeling of favorableness or unfavoraleness for that behavior” (Ajzen & Fishbein, 1980). Attitude towards the behavior is a function of the product of one’s salient belief (B) that performing the behavior will lead to certain outcomes, and an evaluation of the outcomes (E). Attitude thus is defined as : A = ( BiEi
Subjective norm refers to the perceived social pressure to perform or not to perform the behavior. It is a function of the product of one’s normative belief (NB) which is the “person’s beliefs that the salient referent thinks he should or should not perform the behavior”, and his/her motivation to comply (MC) with that referent. Thus subjective norm can be defined as : SN = ( NbiMBi
Perceived Behavioral Control refers to “people’s perception of ease or difficulty of performing the behavior of interest”. It is a function of control beliefs (CB) and perceived facilitation (PF). Control belief is the perception of the presence or absence of requisite resources and opportunities needed to carry out the behavior. Perceived facilitation is one’s assessment of the importance of those resources to the achievement of outcomes (Ajzen & Madden, 1986). PBC can be defined as : 

PBC = (CBiPFi 

This construct largely overlaps with Bandura’s construct of perceived self-efficacy, defined as one’s belief in one’s capability to perform a task (1977, 1982). The theory suggests that we are more likely to engage in (attractive/desirable) behaviors we have control over and suggest that we are prevented from carrying out behaviors over which we have no control. Self-efficacy has been compared to internal locus of control (Gist, 1987). Rotter (1966) defined internal locus of control as a perception that rewards are contingent on individual behavior, while external locus of control is the notion that rewards are controlled by outside factors, such as chance. However, an important distinction can be made between self-efficacy and internal locus of control. First, internal versus external locus of control is a generalized construct covering a variety of situations, whereas self-efficacy is task specific, examining the individual’s conviction hat he or she can perform a specific task at a specific level of expertise. Thus, individuals may show strong internal locus of control in general, but believe they have low skill levels in certain areas, which would lead to low efficacy perceptions on relevant tasks. 

The placement of role within the model

The predictors in the TPB are assumed to be sufficient to account for intentions and actions. However, this theoretical framework is, in principle, open to the inclusion of additional predictor variables (Ajzen & Fishbein, 1980 : 247). Triandis (1977) has developed a theory of interpersonal behavior that may also be classified as a theory of planned behavior. In some aspect, the theory is quite similar to Ajzen’s, but Triandis includes, in addition to attitude toward a behavior, a separate measure of role. 

Triandis defines roles as “sets of behaviors that are considered appropriate for persons holding particular positions in a group” (1977: 8). People who belongs to several different group are often in role conflict. It seems likely that role conflicts are salient in the case of faculty intentions to start a new business based upon their research and that faculty with entrepreneurial inclinations experience conflicts of interest as they become involved in the commercialization of their work. Such conflicts are embedded in science faculties and may delay, rechannel, or deter the commercial applications of research (Bird, Hayward et Allen, 1993). Thus, we suggest that a measure of perceived professional role could add predictive power to the model. Above, we will test if role directly impacts attitude. The proposed importance of role to the present study stems also from findings from an exploratory study, which revealed that personal feelings of compatibility between academic position and entrepreneurial activities are considered by researchers when they think to entrepreneurship.

Since our study is cross-sectional, we investigated only the relationship between attitude, subjective norm, perceived behavioral control, perceived professional role and behavioral intention. We did not include the prediction of actual behavior in our research design. 

Application of the theory of planned behavior to entrepreneurial event

Only a few investigators have used theory of planned behavior to explain intention to start a new business. Some studies were conducted by Kolvereid and Krueger on students entrepreneurial intentions. 

Kolvereid (1996) applied the theory of planned behavior to predict employment status choice, defined as the intention to enter an occupation as a wage or salaried individual or as a self-employed one. Using a sample of 128 Norwegian first-year undergraduate business students, his findings strongly support the TPB as attitude, subjective norm and perceived behavioral control contribute significantly to the explanation of the variance in intentions. Moreover, none of the demographic characteristics (sex, self-employment and family background) were found to have a significant direct effect on self-employment intentions. Even though, the indirect effects of self-employment experience and family background through attitude, subjective norm and perceived behavioral control are statistically significant. Thus, as argued by Ajzen and Fishbein, they only indirectly influence self-employment intentions through their effect on attitude, subjective norm, and perceived behavioral control.

In their study, Krueger at al. (2000) compared two intention-based models in terms of their ability to predict entrepreneurial intentions : Ajzen’s theory of planned behavior and Shapero’s model (1975, 1982) of the entrepreneurial event (SEE). This model hypothesized that the intent to start a business derives from perceptions of both desirability (i.e. attitude and subjective norm), feasibility (i.e. self-efficacy) and from a propensity to act upon opportunities (a proxy of locus of control). The sample comprised 97 senior university business student currently facing important career decision. They argued that the Shapero model appears slightly superior for assessing entrepreneurial intention, at least as the models are specified. However, the theory of planned behavior appears equally useful. Their findings showed full support for the Shapero model of the entrepreneurial event (i.e. every component of the Shapero model was supported statistically a p<0.05), and significant, though not complete, support for the theory of planned behavior (i.e. the variance explained uniquely by the subjective norm component of the Ajzen model was non-significant). And Shapero model offers marginally higher adjusted R2 (.408>.350). This result is opposed as Kolveried research in which a significant impact from social forces on intentions was founded. Why subjective norm component is here insignificant ? First, there might be cultural differences in the importance of social norms in economic activity. Second, Ajzen’s review (1987) and related work by Baggozi and al. (1992) noted that a highly internal locus of control reduced the impact of social norms. Third, in the minds of subjects, subjective norms can be hopelessly confounded with other attitudes (see Kruglanski and Klar, 1992). 

Method

A total of 788 French researchers from public science institutions located in Paris, Alps, Provence and Riviera fulfilled an on-line questionnaire devoted to the assessment of the basic components of the TPB. In addition, measures of perceived professional role, locus of control and some demographic variables such age, sex and academic position were collected. 

Measures

Five measured variables were used to reflect the components of the extended theory of planned behavior. Responses were measured on 7-point scales ranging from totally agree to totally disagree. The following discussion described the question used to measure the constructs. (Note : all items were initially in French and were translated freely by the author).

Attitude toward the act. Respondents were asked to express their attitude toward the act of their starting a new business on four items : (1) « starting my own business based upon my research is enthusiastic ». (2) “My attitude toward creating a new business based upon my research is favorable”. (3) “I would love starting my own business based upon my research ». (4)« Starting my own business based upon my research is an attractive idea ». 

Subjective norm. Four separate measures were used. (1) “most people who are important to me would be favorable toward my starting a business based upon my research ”. (2)“most people who are important to me would approved my starting a business based upon my research ”. (3)“most people who are important to me have a positive assessment of my starting a new business based upon my research ”. (4)“most people who are important to me would well perceived my starting a new business based upon my research ”. 

Perceived behavioral control. It was measured using four items. “If I wanted to, I could easily start my own business based upon my research ”. “I have complete control over whether I success in starting my own business based upon my research ”. “I think it possible to build up my own business based upon my research and to succeed in doing so”. “ I am confident in my ability to create a new business based upon my research ”

Perceived professional role. Three separate measures were used. “It is the role of faculty to create new business based upon their research ”. “ For a university researcher, starting a new business based upon his or her research is an appropriate behavior”. “ “My attitude towards academic entrepreneurship is favorable ».

Behavioral intention. It was measured using four items. “I would likely start my own business based upon my research ”. “I intend to start my own business based upon my research ”. “It is possible that I start my own business based upon my research ”. “I plan to start my own business based upon my research ”. “I will start my own business based upon my research ”. 

Data analysis

The method of data analysis used in this study was structural equation modeling with latent variables. Structural Equation Modeling (SEM) is a confirmatory approach to data analysis, which is highly appropriate in the present context. One additional advantage of using SEM is that it can test the measurement model and the path model simultaneously. 

The data were analyzed using the two-step approach suggests by Anderson ad Gerbing (1988). 

In the first step, a confirmatory factor analysis was performed to determine whether the measured variables reliably reflect the hypothesized latent variables (attitude, perceived behavioral control, subjective norm, perceived professional role and intention). All latent variables were allowed to intercorrelate freely without attribution of a causal order.

In the second step, a structural equation path model was tested to determine the adequacy of the theory of planned behavior in explaining the entrepreneurial intention and to explore the placement within the model of a measure of perceived professional role. 

The statistical program Sepath from the software Statistica 6.0 and AMOS 4 were used to perform the structural modeling analysis. Models were evaluated using maximum likelihood estimation. Results were validated by a systematic bootstrapping procedure (eg. Efron, 1982).

Model fit was evaluated using the Steiger-Lind RMSEA Index, the CFI, NFI and PNFI as proposed by Hu and Bentler (1992). A RMSEA of under 0.80, a CFI and NFI of over 0.95, and a PNFI of over 0.60 are desirable and indicate an acceptable fit of the model to the data. 

Results

Measurement model evaluation

To assess the adequacy of the measurement model, we performed a confirmatory factor analysis. All constructs (attitude, perceived behavioral control, subjective norm, perceived professional role and intention) were allowed to correlate freely. Fit statistics (RMSEA, CFI, NFI and PNFI) associated with the measurement model, standardized factor loadings, proportions of variance extracted for the constructs and reliabilities are presented in table 1.

Table 1 - Measurement model results (ML + Bootstrap)

	
	Intention
	Attitude toward

The act
	Subjective

norm
	Perceived behavioral control
	Perceived

Professional

role

	                                        Fit statistic

	RMSEA (<.0,80)

CFI

NFI

PNFI
	0.055

0.972

0.96

0.809

	                                        Convergent validity

	Standardized factor loadings

Item1

Item2

Item3

Item4

Item5
Proportion of variance extracted 
	 0.852***

0.925***

0.925***

0.894***

0.833***

0.786
	0.782***

0.876***

0.908***

0.873***

-

0.741
	0.721***

0.857***

0.897***

0.852***

-

0.696
	0.908***

0.665***

0.764***

0.857***

-

0.646
	0.769***

0.852***

0.919***

-

-

0.662

	                                       Discriminant validity

	The discriminant validity, tested as indicated in the methodology part, systematically appeared correct.

	                                          Reliability

	( de Jöreskog 
	0.948
	0.919
	0.901
	0.878
	0.855


Fit statistics. An initial matter is whether the maximum likelihood estimates for the measurement model provide satisfactory fits to the data. In this case, the confirmatory factor model adequately reflects a good fit to the data (RMSEA=0,055). 

Then, the trait validity has to be assessed. As usual, trait validity has been assessed by computing the convergent validity, the discriminant validity as well as the reliability index. 

Reliability. The Joreskog's coefficients (Fornell and Larcker, 1981) demonstrate good reliability for the constructs. All those coefficients are over 0.80 (between 0,85 and 0,94), which means that each of them is better explained by the construct than by hazard. 

Convergent validity. All standardized factor loadings are high (>0.7) and statistically significant (p<0,001) (Bagozzi and Yi, 1989). The more conservative proportion-of-variance extracted index (Fornell and Larcker, 1981), which indicates the amount of variance due to measurement error, demonstrates good convergent validity for the measurement model ; all proportions exceed the minimal standard of 0.50, which indicates that the variance captured by the constructs exceeds the variance due to measurement error. 

Discriminant validity. To assess discriminant validity, we follow Andersen and Gerbing, who advise the comparison between the constrained structural model and the theoretical model of interest (Anderson and Gerbing, 1988). If the difference between Chi squared of both models is significant, the theoretical model fits better the data than the constrained model and discriminant validity is good. In the case of this study, results are significantly different for the theoretical model and the constrained model (p=0).

Structural model results

The second step in our data analysis was to test a structural model. Table 2 shows the structural model result. This model was evaluated to test the validity of theory of planned behavior. Using maximum likelihood estimation, the model provides a good fit to the data. It shows significant, though not complete, support for the TPB. Intention was predicted significantly by perceived behavioral control and attitude towards behavior. However, subjective norm component was not significant. In predicting behavioral intention, attitude toward the act contributes more than perceived behavioral control. Perceived professional role is not significant. 

Table 2 – Structural model result (ML + bootstrap)

	
	Standardized path coefficients (test t)

	Exogenous paths

SN    ( A

Role ( A 
	0.309 (8.6)

0.556 (13.6)

	Endogenous paths

A      ( I

SN    ( I

PBC ( I

PPR ( I
	0.705 (15.6)

ns

0.328 (12.1)

ns

	
	Variance explained

	R2
	0.748

	
	Fit statistics

	RMSEA

CFI

NFI

PNFI
	0.07

0.955

0.943

0.799


However, as shown in table 3, the indirect effects of subjective norm
 and perceived professional role on behavioral intention through attitude are significant at an alpha level of 0.001. 

Table 3 – Direct, indirect, and total effect (standardized) of model 5

	Relations
	Direct
	Indirect
	Total

	Attitude

SN

PPR
	0,308***

0.558***
	
	0.308

0.558

	Intention

Att

PBC

SN

PPR
	0.704***

0.329***

-0.0142

0.006
	0.217***

0.393***
	0.704

0.329

0.203

0.399


*** : p<0.001

Thus, the theory of planned behavior is sufficient to predict intention to start a new business. However, interestingly, subjective norm and perceived professional role can be viewed as antecedents of attitude.

Discussion, limitation and future research

This study shows significant, though not complete, support for the TPB. Intention was predicted significantly by perceived behavioral control and attitude toward the behavior. However, the subjective norm component is not significant. This result is convergent with Krueger’s study (2000). Attitude represented a stronger influence on intention than perceived behavioral control. The high level of internal locus of control of our sample could explain our results. 

As attitude is the most important predictor of intention to start a new business, we need to study what factors contribute the most to the perception of attitude. Our study tested only part of the theory of planned behavior. We deliberately did this in order to establish the validity of the extended theory before a full study is launched. We are now carrying out a study of the full model by incorporating the belief components in our design. It will improve our understanding of what influence the attitude of university researchers toward the creation of new ventures and thus their propensity to start new ventures to commercialize their research.
The assessment of the placement of subjective norm and perceived professional role in the TPB model, provide us a first insight. Even though subjective norm and perceived professional role have any direct effect on intention, they have an indirect impact on the entrepreneurial decision-making of university researchers through their influence on attitude. The significant causal path from subjective norm to attitude suggests that the attitude formation is affected by how significant others consider the performance of the behavior. Moreover, the significant causal path from perceived professional role to attitude suggests that the attitude is affected by how researchers consider compatibility between entrepreneurial activity and academic position. Moreover, the significant causal path from perceived professional role to attitude suggests that the attitude is affected by how researchers consider compatibility between entrepreneurial activity and academic position.
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� Many studies showed that subjective norm and attitude toward the act are not independent ; subjective norm would influence attitude.
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