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ABSTRACT

Perceived usefulness and ease of use are important constructs in the Technology Acceptance Model (TAM), which have been generally linked to the usage of technologies-directly and indirectly. However, unique entrepreneur’s traits such as innovativeness and perseverance could have different implications on these relationships. This research examines the moderation effect of these traits namely, innovativeness and perseverance on the relationship between perceived usefulness, perceived ease of use and technology usage by entrepreneurs. Moreover, there the study controlled for potential confounding of demographic variables, and the results show that the established relationships were hardly confounded by demography. Findings and implications are discussed.

INTRODUCTION

The Technology Acceptance Model (TAM) theorizes that perceived usefulness and perceived ease of use influence intention to use technologies. In this research the TAM constructs are examined among Malaysian Entrepreneurs in order to unveil any moderator effect of users’ qualities on the TAM relationships. The focus on entrepreneurs is precipitated by the sad fact that in spite of the long list of TAM replications and adaptations, there is no known study focusing on entrepreneurs - a distinct and peculiar IT user group. Entrepreneurs have been reported in many personality and psychological research as exhibiting some unique qualities. These qualities could have different implications on their adoption and sustained usage of information technologies. Secondly, investigating these impacts in a cross cultural Malaysia will have an interesting implication, since only few research efforts have applied TAM to the Malaysian context. More research is definitely needed.

LITERATURE REVIEW

Entrepreneurial Qualities

The qualities suggested by empirical research which describe entrepreneurs are: (1) high need for achievement (Decarlo & Lyons, 1979; Hornaday & Aboud, 1971; among many others); (2) internal locus of control (Hornaday & Aboud, 1971; Miller, 1983); (3) high need for independence and effective leadership (DeCarlo & Lyons, 1979; Hornaday & Aboud, 1971); (4) high need for autonomy (DeCarlo & Lyons, 1979; Sexton & Bowman, 1983, 1984); (5) information processing capability (McGaffey & Christy, 1975); (6) preference for moderate level risks (McBer & Co., 1986); (7) low conformity (DeCarlo & Lyons, 1979; Sexton & Bowman, 1983, 1984); (8) aggression, support, and benevolence (Decarlo & Lyons, 1979); (9) high energy level, risk-taking, and change (Sexton & Bowman, 1983, 1984); (10) dominance, endurance, innovation, self-esteem, low anxiety level, and cognitive structure (Sexton & Bowman 1983); and (11) low interpersonal effect, social adroitness, low harm avoidance, and low succorance (Sexton & Bowman, 1984). 

Yonekura (1984) in the discussion paper on “Entrepreneurship and Innovative Behaviour of Kawasaki Steel” suggested the following qualities: assertiveness, insistence, forward-looking, critical thinking, creativity, innovation, continuity, preparedness, responsibility, open-mindedness, etc. Burch (1986) mentioned nine salient qualities, which dictated a high propensity for one to behave entrepreneurially. They are: a desire to achieve, hard work, nurturing quality, able to accept responsibilities, reward oriented, optimistic, excellence-oriented, an organiser, and money oriented. Wells (1994) found the following qualities: they are proactive, they are motivated by a need for high achievement, and they demonstrate commitment. Kitchel (1997) reported the following qualities, innovativeness, risk-taking propensity, perseverance, and flexibility. Ndubisi and Richardson (2002) considering Kitchel’s list submit that innovativeness and perseverance are the very key characteristics of entrepreneurs. They argue against the high risk-taking propensity by saying that entrepreneurs make rational decisions since they analyse a lot of information (McGaffey & Christy, 1975), therefore they take only calculated risks. In fact McBer and Co (1986) say they prefer only moderate level of risks. Flexibility, when viewed from the perspective of accepting, adapting, and pursuing new ideas or innovations is tied to innovativeness, but when viewed in terms of high rate of and strong penchant to change, is somewhat contradictory to their persistence quality. Thus it doesn’t quite really add-up.   

More recent reports show that innovativeness and perseverance may be the more common qualities observed among entrepreneurs. Therefore, the present research conceptualizes them as moderators of the relationship between perceptions and technology usage. It is expected that innovativeness and perseverance may have different implications on the validity of TAM among entrepreneurs. Moreover, the need to study user persona and its effect on the relationship between perception and usage was earlier highlighted by Adam et al., (1992) and Ndubisi et al., (2001).

Innovation and Perseverance

The entrepreneurial role has long been recognized as a prime source of innovation or creativity.  For many entrepreneurs, the basic drive is creativity and innovation to build something out of nothing. They are always looking for something unique to fill a need or want. Thus the more innovative the entrepreneur is, the more positive his beliefs, and in turn technology usage. Researchers have found that the entrepreneur does not perform well in bureaucracies, for example, DeCarlo and Lyons 1979; Sexton and Bowman 1983; and Sexton and Bowman 1984 have reported that entrepreneurs have low conformity, which means they like to do things differently. The influence of innovativeness on technology usage is one of the issues that current research explores. 

Collins English Dictionary defines perseverance as continued steady beliefs or efforts. Put differently, it is the ability to continue doing something one believes in for an extended period, enduring difficulty, and finding a way to work-around obstacles. Kitchel (1997) found that CEOs with high perseverance level keep on working on achieving goals despite repeated failures. Thus, perceived usefulness, ease of use, and subsequently usage of IT, will be greater among more persistent entrepreneurs as they continue adoption
The Technology Acceptance Model

The theoretical models employed to study technology user acceptance, adoption, and usage behaviour include the Theory of Reasoned Action - TRA (e.g. Fishbein & Ajzen 1975; Ajzen and Fishbein 1980), the Technology Acceptance Model – TAM (e.g. Davis 1989; Davis et al. 1989), the Theory of Planned Behaviour – TPB (e.g. Ajzen 1991; Mathieson 1991), the Model of PC Utilisation (Thompson, Higgins, and Howell 1991), the Decomposed Theory of Planned Behaviour (e.g. Taylor and Todd 1995), and Innovation Diffusion Theory (e.g. Agarwal and Prasad 1997; Brancheau and Wetherbe 1990; Rogers 1995). More recently, Ndubisi and Richardson (2002) framed the entrepreneurs’ technology acceptance model (ETAM) by extending the TAM. Some of these studies were carried out at the individual level (e.g. Agarwal and Prasad 1998), and some at the organisational level (e.g. Cooper and Zmud 1990). Current research has focused on the TAM because the research seeks to understand the relationship between perceptions (such as perceived usefulness and perceived ease of use of technologies) and usage behaviour of entrepreneurs, which are TAM constructs. 
The Technology acceptance Model (TAM) has been widely used to predict user acceptance and use based on perceived usefulness and ease of use. Davis (1989), and Davis et al. (1989) developed the TAM by adapting the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975; Ajzen & Fishbein, 1980), to understand the causal chain linking external variables to IT usage intention and actual use in a workplace. MIS researchers have used TAM and TRA as a theoretical foundation to conduct research on those factors that affect the user acceptance of IT (Igbaria, 1992), but the current work modifies TAM in order to formulate a model for entrepreneurs that accounts for their unique qualities.

The parsimony and predictive power of TAM has earned the model some reputation, but parsimony has also been sighted as the model’s constraint (Venkatesh 2000). Mathieson (1991) believes that TAM is predictive but its generality does not provide sufficient understanding from the standpoint of providing system designers with the information necessary to create user acceptance of new systems. Straub et al. (1995) questioned intention as a predictor of actual behaviour. Bentler and Speckart (1979), and Songer-Nocks, (1976) earlier disagreed with Fishbein and Ajzen’s assertion that attitudes and norms can influence behaviour only indirectly through behavioural intention. TAM has also been criticized for its ancestral link with the theory of reasoned action (TRA), implying that TAM inherits TRA’s demerits. 

Nevertheless, Mathieson (1991) tested the validity of TAM via an experimental study on usage of spreadsheets and calculator. He compared TAM with TPB to predict an individual’s intention to use an information system. The study found that both TAM and TPB predicted this well, although TAM was more general and easier to use. Adams et al., (1992), replicated Davis’ TAM in two studies to evaluate the psychometric properties of the ease of use and the usefulness scales while examining the relationship between ease of use, usefulness and system usage. The finding is consistent with the original TAM proposed by Davis (1989), however, Adams et al. called for more research to be geared towards the replication, refinement and development of this model and measures to address factors such as user characteristics and experience, etc. Igbaria (1992) extended the model to include other external factors (such as individual and organisational characteristics), endogenous variables (such as computer anxiety, perceived usefulness, attitudes, behavioural intentions to use), and actual system use among managers. Igbaria et al (1997) tested the model on small businesses and found it useful. Some of the TAM tests in Malaysia include Ndubisi et al. (2001), Jantan et al. (2001), Ndubisi and Richardson (2002), etc.

The list of TAM studies and replications is a long one. In spite of these adaptations and replications, there is a drastic dearth of focus on entrepreneurs. Moreover, most of the previous TAM studies have measured usage based on intention, a step that has been questioned by some researchers. In view of these gaps, present study has adopted TAM as a theoretical foundation for examining the moderation effect of entrepreneurs’ qualities on the relationship between perceptions and actual usage behaviour. 

METHOD

Malaysian entrepreneurs and members of the Entrepreneurs Development Unit of the Prime Minister’s Department and the National Association of Women Entrepreneurs of Malaysia (NAWEM) were surveyed. A total of 295 questionnaires were sent out, one to each of the members of the associations that serve as sampling frame, out of which 177 usable responses were received, which translates to 60% response rate. Respondents engage in various activities, from manufacturing, to sales, education, designing, construction, etc. Entrepreneurs were surveyed using structured questionnaire made up of four parts. Part 1 measures the actual system usage with three indicators (such as use of a wide variety of software packages in CBIS environment; the number of business task performed using systems; and frequency of system usage) taken from Rahmah & Arfah (1999). Parts 2 and 3 respectively measure perceived usefulness and perceived ease of use with items taken from Davis et al., (1989) and Ndubisi et al., (2001). Measures of perceived usefulness in this study are perceptions that using IT will increase productivity, improve job performance, enhance job effectiveness, and be useful in the job; and perceived ease of use is measured in terms of how clear and understandable is the interaction with system, ease of getting the system to do what is required, mental effort required to interact with the system, and ease of use of the system. Part 4 measures the qualities of entrepreneurs (such as innovativeness and perseverance) using items adapted from Harper, (1996) and Kitchel (1997). The items were validated factor analysis. The results are tabulated in Table 1 below.

The Hierarchical Multiple Regression Model (Abrams, 1999) was employed to predict the relationships in the construct. The mediator effect of perceived usefulness was measured based on Baron and Kenney (1986). According to Baron and Kenney (p. 1176), a variable functions as a mediator when it meets the following conditions: (a) variations in levels of the independent variable significantly account for variations in the presumed mediator, (b) variations in the mediator significantly account for variations in the dependent variable, and (c) when a and b are controlled, a previously significant relation between the independent and dependent variables is no longer significant or it is significantly decreased.

The moderation effects of innovativeness and perseverance were measured based on Jaccard et al. (1990). Four-tier multiple regression was employed as follows: (a) stage 1 introduces the independent dimensions (perceived usefulness and perceived ease of use) into the regression model; (b) in stage 2, the mediators (innovativeness and perseverance) were introduced; (c) in stage 3 the interaction term (i.e. the product of the independent and moderation variables) was introduced; and (d) stage 4 introduces the potential confounds (i.e. demography). The last stage (4) is a control mechanism, adopted see if the results in stage 3 are confounded by the demographic factors. If there are confounds, the significant results in stage 3 will become non-significant in stage 4. Generically, the regression has the following equation:

Y = b0 + b1X1





(1)

Y = b0 + b1X1 + b2X2 + E



(2)

Y = b0 + b1X1 + b2X2 + b3X1X2 + E


(3)

Y = b0 + b1X1 + b2X2 + b3X1X2 + b4X3 + E

(4)
Where Y represents System Usage
b0
represents the constant
b1
represents the strength of predictor variables
X1
represents the predictor variables
b2
represents the strength of dummy for gender
X2
represents the gender dummy
b3
represents the strength of the interaction term
X1X2
represents the interaction term

b4
represents the strength of the confounding factor

X3
represents the confounding factor 

E
is the error term
RESULTS AND DISCUSSION

Factor Analysis was performed on the individual items contained in the questionnaire in order to establish their suitability for performing the multivariate analyses used. A principal components analysis (PCA) was also used for data reduction to examine the factor structure and help the measures conform to recommended levels of reliability. The results presented here are based on parsimonious sets of variables, guided by conceptual and practical considerations: (a) the acceptance of factor loadings of approximately .50 and above – this level is considered practically significant (Hair, et al. 1998), (b) most of the cross-loadings falling below .20. The internal consistency of the instruments was further tested via reliability analyses, each yielding a Cronbach’s alpha coefficient of .86 and above. High communality values were observed for all the variables, indicating that the total amount of variance an original variable shares with all other variables included in the analysis is high. Table 1 shows the summaries of the results of rotated factors and item loadings of ICT usage, perceived usefulness, perceived ease of use, innovativeness, and perseverance. 

Table 1: Rotated Factors and Item Loadings - Oblique Method
Items






Factors
      

Communalities

	
	F1
	F2
	F3
	F4
	F5
	

	Variety of Systems
	.833
	-.073
	.077
	-.047
	-.093
	.748

	Job tasks where system is applied
	.793
	-.190
	.055
	.047
	.033
	.803

	Usage Frequency
	.824
	.099
	-.051
	-.021
	.064
	.658

	Improvement in job performance
	.107
	-.914
	.105
	.052
	-.072
	.865

	Increase in productivity
	-.105
	-.854
	.104
	-.124
	-.070
	.830

	Enhancement of job effectiveness
	.136
	-.792
	.032
	-.071
	.051
	.826

	Usefulness in job
	.117
	-.546
	-.212
	-.224
	.334
	.733

	Clear and understandable interaction with system
	-.285
	-.272
	-.664
	.106
	.041
	.784

	Easy to get system do what is wanted
	-.103
	-.104
	-.785
	.156
	-.033
	.758

	Interaction does not require a lot of mental effort
	.065
	.358
	-.852
	-.202
	.018
	.807

	System is easy to use
	-.037
	.001
	-.865
	.088
	.068
	.851

	Acting to diversify business, product, etc.
	.011
	.150
	-.183
	.643
	-.177
	.720

	Finding a unique way to solve problems
	.206
	.078
	.020
	.761
	-.084
	.818

	Producing innovative solutions
	.265
	-.008
	-.269
	.656
	-.015
	.793

	Trying out innovative ideas
	.206
	.213
	-.073
	.601
	.082
	.693

	Looking for ways to get around obstacles
	.115
	-.018
	.093
	-.032
	.707
	.665

	Don’t easily give up
	.116
	.107
	.000
	-.099
	.833
	.778

	Always look at alternative ways to handle a task
	-.152
	-.135
	.101
	-.024
	.839
	.751

	Trying out alternative solutions
	.209
	.159
	.284
	.166
	.626
	.741


F1-Usage

F2-Perceived Usefulness
F3-Perceived Ease of Use
F4-Innovativeness
F5-Perseverance

The results in Table 1 above show that items measuring the construct dimensions are valid. Reliability analyses show the following Cronbach’s Alpha values: Usage (.86), Perceived Usefulness (.90), Perceived Ease of Use (.88), innovativeness (.88), and perseverance (.86). All the reliability test results show alpha values exceeding .60 recommended by Hair et al., (1998) as the lower limit of acceptability, ensuring that the items grouping for the respective variables are reliable under the conditions of the local survey. 
Relationships

The schema of the relationships studied in this research along with beta coefficients are presented in Figure 1. 

Figure 1: Schema of the Research Model with Beta Coefficients
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Impact of Perceived Usefulness and Ease of Use on Usage
The adjusted coefficient of determination  (Adjusted R2) for the regression is .173, indication that 17.3 percent of the variation in dependent variable (in this case ICT usage) is explained by the independent variables (i.e. perceived usefulness and ease of use).  The standardized beta coefficients for perceived usefulness and ease of use are respectively .462, and -.052. The coefficient for perceived ease of use is not significantly different from zero. Hence, it is concluded that perceived usefulness is more important than perceived ease of use in determining usage. This deduction is in line with Davis, 1989; Davis et al., 1989; and many others. Their respective p-values of .000 and .588 for usefulness and ease of use indicates that there is a significant direct positive relationship between perceived usefulness and usage at 1% significant level. On the other hand, no significant direct relationship exists between perceived ease of use and usage. 

 Mediation Effect of Perceived Usefulness

To verify the mediation effect of perceived usefulness in the relationship between perceived ease of use and usage, another regression analysis, that hierarchically regressed ease of use (step 1), and usefulness (step 2) against usage was conducted. Summary of the results are in Table 2.
Table 2: Ease of Use and Usage with Perceived Usefulness mediating

	Perception
	Beta Coefficients without usefulness (model 1)
	Beta Coefficients with usefulness (model 2)

	Ease of use
	.271**
	-.052

	
	R2   = .074             Adjusted R2 = .068
	R2    = .183         Adjusted R2 = .173


** = Significant at 1% level

The beta coefficient for model 1 is significantly higher than that of model 2. Coupled with the increase in Adjusted R2 of .105 (i.e. .173 - .068) explain the mediation effect of usefulness on the relationship between ease of use and usage. There is therefore an indirect positive relationship between perceived ease of use and usage via usefulness.

Moderation Effects of Innovativeness and Perseverance

Before testing for the moderation effects of users’ qualities, it was deemed important to test whether there are any differences in perceptions and IS usage of the respondents.  Two levels of the moderation variables (innovativeness and perseverance) were categorized, following the method used by Ndubisi (2003). The scales were summed and split at the mean. The resulting two groups (i.e. high and moderate levels of innovativeness and perseverance) were tested for mean differences in perceptions and usage of information systems. The results in Table 3 show that there are significant mean differences in perceived usefulness, perceived ease of use, and system usage between the two groups. 

Table 3: Mean Differences in Perceptions and Usage

	Entrepreneurial Qualities
	Mean Perceived Usefulness
	Mean Perceived Ease of Use
	Mean Usage

	Innovativeness

Moderate (group 1)

High (group 2)
	15.29

17.92

t = 5.92     p = .000
	13.91

16.50

t = 5.18          p = .000
	-1.48

1.14

t = 7.58         p = .000

	Perseverance

Moderate (group 1)

High (group 2)
	15.56

17.50

t = 4.06           p = .000
	14.48

15.90

t = 2.64            p = .009
	-1.45

0.86

t = 6.09        p = .000


Moderated Ease of Use-Usefulness Relationship

 The summarized results of the moderator effect of innovativeness and perseverance on the relationship between perceived ease of use and perceived usefulness are presented in Table 4.

Table 4: Moderated Ease of Use-Usefulness Relationship
	Interaction Term
	Beta
	t-value
	p-value

	Ease of Use*Innovativeness
	1.577
	3.142
	.002

	Ease of Use*Perseverance
	.300
	.527
	.599


AR21 = .590

AR22 = .626
The adjusted coefficient of determination (AR21) for the regression without interaction term (model 1) is 0.590, while the adjusted coefficient of determination (AR22) for the regression with interaction term (model 2) is 0.626. This increase in adjusted R2 (.036) is explained by the existence of interaction term. The interaction term contribute significantly (F = 25.21, p = .000) to perceived usefulness and predict 3.6% of variation in the latter. It is also observed that: (1) perseverance has no significant moderation effect (t-value = .527; p-value = .599) at five percent significance level, on the relationship between perceived ease of use and perceived usefulness, and (2) there is a significant moderation effect of innovativeness in the relationship between perceived ease of use and perceived usefulness (t-value = 3.142, p-value = .002).

Additionally, the nature of this interaction in (2) above was explored. Further analysis confirms that innovativeness does play a moderator role in the perceived ease of use and usefulness relationship. Two levels of the independent and moderating variables were categorized, following the method used by Ndubisi (2003). The scales were summed and split at the mean. Then, taking perceived usefulness levels at Low (below mean) and High (above mean), corresponding values were obtained and assigned 1 & 2 respectively. Taking innovativeness levels at below mean (moderate) and above mean (high), 1 and 2 were respectively assigned also. The resulting levels of usefulness for different levels of ease of use and innovativeness are as shown in figure 2.

Figure 2: Mean Usefulness at Different Levels of Ease of Use and Innovativeness
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Figure 2 shows that usefulness perception increases as ease of use perception increases for highly and moderately innovative entrepreneurs, but this increase is greater for the former than for the latter. System’s usefulness perception will increase as ease of use increases. The highly innovative entrepreneurs have greater perception of the system’s usefulness at all levels of perceived ease of use - from low to high. On the other hand, for the less innovative respondents, the usefulness perception is rising at a slower rate as ease of use perception increases. The parallel trend observed from Figure 2 shows a continuous clear distinction between the two entrepreneur groups with respect to the impact of ease of use on perceived usefulness of their system. Moreover, in contrast to the highly innovative entrepreneurs who tend to respond more rapidly to the increase in ease of use, the moderately innovative ones have a slower and more modest response in terms of usefulness perception, as ease of use increases. Table 3 results provide additional support for this line of argument, with both usefulness and ease of use perceptions being significantly higher for respondents with higher level of innovativeness in comparison with the moderate level group.

Moderated Usefulness-Usage Relationships
Moderation effect of respondent’s innovativeness and perseverance on the relationship between perceived usefulness and usage was analysed, the results of which are tabulated in Table 5 below.

Table 5: Moderated Usefulness-Usage Relationship

	Interaction Term
	Beta
	t-value
	p-value

	Usefulness*Innovativeness
	1.082
	1.981
	.049

	Usefulness*Perseverance
	.132
	.194
	.846


AR21 = .393

 AR22 = .424

The adjusted coefficient of determination (AR21) for the regression without interaction term is 0.393, while the adjusted coefficient of determination (AR22) for the regression with interaction term is 0.424. This increase in adjusted R2 (.031) is explained by the existence of interaction term. Thus the explanatory power of model 2 (with interaction) is significantly higher than model 1. The adjusted R2 change of .031 means that 3.1% of the variations in IT usage (dependent variable) is explained by the moderation effect of innovativeness. From the coefficients table, the following observations are made: (1) perseverance has no significant moderation effect (t-value = .194; p-value = .846) at five percent significance level, on the relationship between perceived usefulness and IT usage, (2) There is a significant moderation effect of innovativeness in the relationship between perceived usefulness and IT usage. With t-value of 1.981 and p-value of .049, a significant moderation effect exists at 5 percent significant level. 

The nature of this interaction was also explored. Further analysis confirms that innovativeness plays a moderation role in the perceived usefulness and usage relationship. Taking perceived usefulness levels at Low (below mean), and High (above mean), and innovativeness levels at below mean and above mean, 1 and 2 were assigned respectively. The resulting levels of usage for different levels of usefulness and innovativeness are as shown in figure 3.

Figure 3: Mean Usage at Different Levels of Usefulness and Innovativeness
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Figure 3 shows that for the highly innovative entrepreneurs (group 2), IT usage rapidly increases as usefulness increases. For the highly innovative individual, the impact of perceived usefulness on usage is always positive and shows substantial change from low to high levels of usefulness. On the other hand, for the moderately innovative respondents, there is no significant change in usage at various levels of perceived usefulness. From low to high level of usefulness, mean usage for this group shows no impressive upward trend. Relative to the highly innovative entrepreneurs who tend to respond more rapidly to increases in usefulness perception, the moderately innovative ones show no substantial change in usage level at different usefulness perceptions or they could be waiting until they are fully convinced (mostly at very high levels) that the system is useful before any positive impact is made on usage. Further support for the significantly greater usage of systems by the highly innovative and persistent entrepreneurs over their moderately innovative and persevering counterparts are provided in Table 3 above. 

It is clear from the graph that there is significant increase in usage by the highly innovative entrepreneurs as usefulness perception increases. On the part of the moderately innovative ones, the trend is not clear. Therefore, the study further examined whether there is any difference in mean usage by the latter group at different levels of perceived usefulness.  T-test results show that equal variances and mean are assume (F = 0.020, Sig. F = .887; t-value = 2.99, p-value = .004). Hence, mean usage does not differ with respect to levels of perceived usefulness among the less innovative entrepreneurs.

Moderated Ease of Use-Usage Relationship

The summarized results of the moderator effect of innovativeness and perseverance on the relationship between perceived ease of use and usage are presented in Table 6.

Table 6: Moderated Ease of Use-Usage Relationship

	Interaction Term
	Beta
	t-value
	p-value

	Ease of Use*Innovativeness
	.370
	.662
	.509

	Ease of Use*Perseverance
	1.771
	2.799
	.006


AR21 = .340

AR22 = .383

The Adjusted R21 for the regression without interaction term is 0.340, while the Adjusted R22 for the regression with interaction term is 0.383. The increase in R2 is explained by the existence of the interaction term. Thus the explanatory power of model 2 (with interaction term) is higher than model 1 (without interaction). The adjusted R2 change of .043 means that 4.3% of the variations in IT usage (dependent variable) is explained by the moderation effect of perseverance. From the coefficients table, it could be observed that: (1) innovativeness has no significant moderation effect (t-value = .662; p-value = .509) at five percent significant level, on the relationship between perceived ease of use and IT usage, (2) there is a significant moderation effect of perseverance in the relationship between perceived ease of use and IT usage. With t-value of 2.799 and p-value of .006, a significant moderation effect exists at 1 percent significant level.

Additionally, the nature of this interaction was explored. Further analysis shows that perseverance plays a moderator role in the perceived ease of use and usage relationship. Again taking perceived ease of use levels at Low (below mean) and High (above mean), and perseverance levels at below mean and above mean, 1 and 2 were assigned respectively. The resulting levels of usage for different levels of ease of use and perseverance are as shown in figure 4.

Figure 4: Mean Usage at Different Levels of Ease of Use and Perseverance
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Figure 4 shows that for the highly persevering entrepreneurs (group 2), technology usage increases as ease of use increases. As shown in Table 3, they also tend to perceive systems easier to use than their less persistent counterparts. The highly persistent entrepreneurs seem to increase their usage the more they perceive the system to be easy to use. But it is not so with the less persistent entrepreneurs (group 1), as mean usage for this group shows no significant difference from low to high levels of ease of use. Therefore for this latter group, it makes no significant difference on usage whether or not the system’s ease of use is high or low. In comparison with the highly persistent entrepreneurs who tend to react more rapidly to the increase in ease of use perception, the moderately persevering ones show signs of indifference to the increase in ease of use of technologies.

Again the graph clearly shows that there is significant increase in usage by the highly persistent entrepreneurs as ease of use perception increases. On the part of the less persistent ones, the trend is not clear. Therefore, the study further examined whether there is any difference in mean usage by this group at different levels of perceived usefulness.  T-test results show that equal variances and mean are assume (F = 2.73, Sig. F = .103; t-value = 2.09, p-value = .041). Hence, mean usage does not differ with respect to levels of perceived usefulness among the less persistent entrepreneurs. 

Potential Confounding of Demographic Factors

There are several important demographic variables that could potentially confound the observed moderation relationships. The most important covariates are those whose inclusion might theoretically eliminate observed moderation effects. These are level of education, exposures to information systems in general (computer experience), age, years in business of the respondents, and gender (Minton & Schneider 1980; Praeger 1986; Kite 1996; Morris & Venkatesh 2000). Thus, in this research it was deemed necessary to evaluate and control for possible confounding effects of these variables. 

Before the control mechanism was applied, all the demographic variables that have more then two groups (save for computer experience which is non-categorical) were recoded into two groups for ease of analysis, and to ease understanding. Thus, educational level was re-grouped into non-graduates and graduates, age [below middle age (< 40) and middle age and above (( 40)], and years in business [new (≤ 5 years) and experienced (> 5)]. In order to introduce the recoded demographic dimensions into the regression model, dummy variables were created for the groups (Hair et al. 1998). In creating the dummy variables, the first step was to determine the number of dummy variables, which is simply k – 1, where k is the number of levels of the recoded variable. In this instance 1  (2 – 1) dummy variable was created as follows: non-graduate (0) and graduate (1), below middle age (0) and above middle age (1), etc. The results of the controlled hierarchical regression analyses are presented in the following table. These results are compared with the uncontrolled results in Tables 4, 5, and 6 above. Note that only the significant interaction effects were controlled for potential confounds, for ease of understanding. All non-significant results in Tables 4-6 are marked “n/s” in Table 7, and the non-applicable test/analysis are marked “n/a”, none of which was tested for confounding effect. 

Table 7: Testing for Potential Confounding of Demography 

	Interaction Terms with

Education controlled
	Usefulness as Dependent Variable
	Usage as Dependent Variable

	
	 t-value                               p-value
	 t-value                               p-value

	Ease of Use*Innovativeness

Education

Usefulness*Innovativeness

Education

Ease of Use*Perseverance

Education
	3.807                                    .000
1.639                                    .103

 n/a

n/s
	 n/s

2.364 .019

4.132 .000

2.087                                        .008

4.293                                      .000

	Computer Experience Controlled
	 t-value                               p-value
	 t-value                               p-value

	Ease of Use*Innovativeness

Computer experience

Usefulness*Innovativeness

Computer experience

Ease of Use*Perseverance

Computer experience
	4.365                                     .000
3.253                                     .001

n/a

n/s
	n/s

1.479 .141

4.215 .000

2.276 .024

4.496                                     .000

	Age Controlled
	t-value                               p-value
	t-value                               p-value

	Ease of Use*Innovativeness

Age

Usefulness*Innovativeness

Age

Ease of Use*Perseverance

Age
	3.580 .000

0.640 .523

n/a

n/s


	n/s

1.982 .049

0.694 .488

2.375 .019

0.816                                      .415



	Business Experience  Controlled
	t-value                               p-value
	t-value                               p-value

	Ease of Use*Innovativeness

Business experience

Usefulness*Innovativeness

Business experience

Ease of Use*Perseverance

Business experience
	3.872 .000

1.525 .129

n/a

n/s
	n/a

1.967 .050

0.010 .999

2.453 .015

0.192                                    .848

	Gender Controlled
	t-value                               p-value
	t-value                               p-value

	Ease of Use*Innovativeness

Gender

Usefulness*Innovativeness

Gender

Ease of Use*Perseverance

Gender
	3.900 .000

0.300 .764

n/a

n/a
	n/a

1.973 .050

0.020 .984

2.466 .015

0.100                                   .921


Notes:
n/a – not applicable
n/s – not significant in Tables 4-6

The results in Table 7, show that demographic variables are not confounds. In virtually all the cases, the demographic variables have no significant relationship with the dependent dimensions, and even in very few cases where they exhibit significant influence, the control procedure shows that they did not confound the observed significant relationships (prior to their introduction) among traits, perceptions, and usage. By introducing each demographic variable in the 4th stage of the hierarchical regression, it was found (as shown in Table 7) that the significant interaction effect witnessed in the 3rd stage of the regression remains significant after controlling for potential confounds in stage 4. This shows that there is no confounding effect. If any of the demographic variables were confounding the results, when it is controlled in stage 4, the significant interaction effect (in stage 3) would become non-significant. With the exception of the confounding of computer experience on the moderation effect of innovativeness in the perceived usefulness and usage relationship, demography in this study does not play any significant role in the moderation effect of innovativeness and perseverance. Conclusively, the moderation effect of innovativeness in the ease of use-usefulness relationship, and usefulness-usage relationship, and the moderation effect of perseverance in the ease of use-usage relationship are not confounded by demography, namely, level of education, exposures to information systems in general (save for the only one identified above), age, years in business of the respondents, and gender.  

IMPLICATIONS

The study found that perceived usefulness has a direct positive relationship with IT usage, and perceived ease of use has an indirect positive relationship (via usefulness) with usage. The research also found evidence for the moderating impact of innovativeness and perseverance on the relationship between perceived usefulness and usage, and ease of use and usage respectively. This evidence justifies the integration of innovativeness and perseverance into the TAM to account for this moderation effect. 

There are some implications for systems design and marketing. Firstly, they need to take note of the importance of perceived usefulness and perceived ease of use when designing systems targeted at entrepreneurs. They should recognize the extent of the impact of such qualities as innovativeness and perseverance on the relationship between perceived usefulness, ease of use and usage. Firstly, if designers and vendors are not careful, they may not recognize the differential impact perceived usefulness and perceived ease of use on usage between high and low qualities entrepreneurs. Only the highly innovative ones have significant usefulness perception of the system, at low level of ease of use. They also increase usage significantly as usefulness perception increases. The less innovative ones will increase usage only moderately as level of perceived usefulness increases, perhaps to demonstrate their more precautious tendency than that of the highly innovative entrepreneurs. If this is the case, designers and vendors will be better off if they concentrate more on the highly innovative entrepreneurs in their marketing efforts during the introductory stage of the system, and turn to the less innovative ones a while later, when the system is fairly known and has saturated the market. Secondly, designers and vendors need to note that only the highly persevering entrepreneurs may sustain usage at low levels of ease of use, thus the importance of easy to use/user friendly system cannot be overemphasized. While both the highly and low persistent entrepreneurs will increase usage at high levels of ease of use, the rate of increase is higher for the former. System designers and vendors should target the ‘high-on-qualities’ entrepreneurs more than the ‘low-on-qualities’ entrepreneurs, especially at the early stages of the product life cycle by committing more of their marketing efforts and resources. 

CONCLUSION

Perceived usefulness has a robust influence on IT usage. Perceived ease of use influence on usage is only indirectly via perceived usefulness. There is no direct relationship between ease of use and usage. Innovativeness and Perseverance were found to moderate the impact of perceived usefulness and perceived ease of use respectively on IT usage. Innovativeness also moderates the relationship between perceived ease of use and perceived usefulness. On the flip side, perseverance does not moderate the impact of perceived ease of use on perceived usefulness and the impact of perceived usefulness and usage, while innovativeness does not moderate the relationship between perceived ease of use and usage.

Moreover, the moderation effect of innovativeness in the relationship between perceived ease of use and perceived usefulness is not confounded by the demography of the entrepreneurs. Hence, irrespective of level of education, exposures to information systems in general (computer experience), age, years in business of the respondents, and gender, the impact of perceived ease of use on perceived usefulness depends on the level of innovativeness of the user.

Similarly, the moderation effect of innovativeness in the relationship between perceived usefulness and usage is not confounded by demographic factors. This implies also that level of education, exposures to information systems in general (computer experience), age, years in business of the respondents, and gender does not confound the moderation effect of innovativeness in the relationship between perceived usefulness and usage.

Lastly, the moderation effect of perseverance in the relationship between perceived ease of use and usage is not confounded by demography. Thus, not withstanding the level of education, exposures to information systems in general (computer experience), age, years in business of the respondents, and gender, the impact of perceived ease of use on perceived usefulness depends on the level of innovativeness of the user.
This research provides the basis for the integration of innovativeness and perseverance into the technology acceptance model, as omission of these two important influences could exaggerate the salience of perceived usefulness and ease of use in determining usage of information technologies by entrepreneurs. 
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