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An Examination of Contextual Factors and Individual Characteristics Affecting Technology Implementation Decisions in Auditing 
Abstract: Implementing new technology in an audit engagement is often a complicated decision because, although the technology typically offers the opportunity for increased efficiency and effectiveness, there are numerous risks and implementation costs associated with the decision. In this study we examine two contextual factors (budget length and influence) and two individual characteristics (risk preference and budget pressure) that potentially affect the implementation decision. The use of time budgets for both quality control and employee evaluation purposes often leads to conflicting objectives, such that those in the position to make technology implementation decisions may not choose the path most conducive to firm objectives. The conflict is created because technology implementation usually offers rewards only in the long-term, while absorbing resources in the short-term, and auditors are typically evaluated based on short-term achievement of time budgets. Therefore, we examine the length of the budgetary period to determine if extending the length can help to align disparate goals. We also examine the effect of a remote superior’s attitude regarding the implementation of new technology as another contextual factor. Because of the complicated nature of this type of decision, we expect individual differences in risk preference and perceptions of budget pressure to affect the implementation decision as well.

Using a case study, in-charge auditors were asked to make a recommendation regarding the implementation of substantive testing computer-aided audit techniques (CAATs) on an engagement. The results of the study suggest that firms have the ability to enhance the implementation of new technology by using longer-term budget and evaluation periods and by having remote superiors encourage implementation. In the absence of these contextual factors, individual characteristics come into play. Risk-seeking individuals are more likely to implement technology regardless of budget pressure, but for risk-averse individuals the decision to implement is positively related to perceived budget pressure.
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INTRODUCTION


There are many audit technologies
 that can greatly improve the efficiency (cost) and effectiveness (quality) of an audit. For example, computer-aided audit techniques (CAATs) may automate previously-manual audit tests, resulting in reduced audit hours for the task. CAATs may also allow testing 100% of the population rather than a sample, greatly increasing the reliability of conclusions based on that test. Today's audit environment is one of increased responsibility and workload for the audit firm, such as increased responsibilities in terms of detecting fraud required by SAS No. 99 and internal control attestation now required under Section 404 of the Sarbanes Oxley Act. The current environment intensifies the need for firms to understand factors affecting technology implementation decisions, particularly those leading to auditor (user) resistance. While technology implementation has been studied a great deal in the information systems area, very little attention has been given to this topic in an audit context. Because of differences in organizational culture, human resource policies, work team structure and competitive pressures, technology acceptance decisions in public accounting firms may be impacted by factors not considered in information systems research. Therefore, several potential factors are examined in this study, providing results that should be useful to public accounting firms in understanding technology implementation decisions by their audit teams.
Audit technologies are expensive to implement, especially when viewed from a one-client, one-engagement-year perspective. For example, the audit software itself is expensive and engagements are typically charged a fee for its use. Additionally, auditors who employ new tools and techniques in the field will need training and tend to require more hours the first year to accomplish the task due to lack of experience, further increasing the cost of implementation. In other words, technologies typically cost more the first time they are implemented than they save in the first period and also likely cost more than the overall improvement in audit quality gained in the first period. Because implementation costs can be substantial, net gains in efficiency typically occur in subsequent periods. Thus, the implementation of technology is associated with long-term paybacks. 


In addition to delayed payback, there are other risks associated with implementing new technology, including excessive costs due to difficulties in implementation and training, lack of technical support when needed, and failure to meet desired improvements in efficiency and effectiveness. Additionally, in hierarchical organizations such as public accounting, meeting the expectations of those above you can create a degree of uncertainty to those who make the decision to implement technology in an engagement. For example, a decline in productivity may be viewed negatively, just as might a failure to implement software that the managing partner supports. These factors can result in user resistance to technology acceptance (Nelson and Cheney 1987), which is a widespread problem across professional fields (Venkatesh 1999). Finally, individual differences in risk preference and perceived pressure to meet budget, increase audit quality and use new technology may also play a part in such decisions. Because making budget is so important, yet tenuous, those who are risk-averse by nature or feel great pressure to meet budget, for example, may be less inclined to partake of any activity that may increase the uncertainty in their environment.
The Unified Theory of Acceptance and Use of Technology (UTAUT) developed and tested by Venkatesh, et al. (2003) in the MIS field, informs our exploration of technology acceptance in the auditing field. While there are many differences between the MIS and audit software implementation environments
, this model is adequately broad to provide a starting point for technology acceptance in the audit context. Based on the model’s social influence construct, we consider the attitude of remote superiors (practice office managing partners). The model’s performance expectancy construct leads to consideration of the length of the budget/evaluation period, although this predictor is not specifically included in the UTAUT model. In place of the model’s typical individual differences (age, gender, etc.), we consider risk preference and perceptions of budget, audit quality and technology pressure, because of their potential importance in auditing.

Auditors with in-charge responsibilities completed a case study in which they were given the opportunity to employ a new audit technology after the client engagement letter was signed and the budget was approved. Our statistical analyses show that both of the contextual/external factors considered in the study have a significant effect on auditors’ decisions to use new technology. The longer budget period and influence from even a remote superior lead to implementation decisions. However, in the absence of these external factors, individual differences play a role in technology implementation. Risk-seeking auditors are more likely to implement than risk-averse auditors, who are only likely to implement when they are under a great deal of budget pressure. Finally, responses show that auditors feel a great deal of stress from numerous sources, including often conflicting pressures to meet budget, to improve audit quality, and to use technology. While our study suggests that the use of longer-term budgets has the potential to reduce these stressors while increasing both efficiency and effectiveness by facilitating the use of technology, these auditors were pessimistic in their perceptions as to whether firms would consider using longer-term budget and evaluation periods. 
BACKGROUND AND THEORETICAL DEVELOPMENT

Acceptance and Use of Audit Technology

Auditing technology studies have primarily examined how the use of technology (typically decision aids) affects cognitive processing and the resulting decisions auditors make
. The focus of the current study is somewhat different. We are interested in identifying factors that affect an auditor's decision
 of whether to implement new technology on an audit engagement. In the only prior auditing study in this area, Bedard et al. (2003) employed the Technology Acceptance Model to examine the effects of training on user acceptance of technology. Their results show that training enhances technology acceptance through its effect on users' perceptions of their task and computer self-efficacy. In contrast to the auditing field, technology acceptance is one of the most widely researched topics in the information systems area.  We employ the technology acceptance literature as a theoretical foundation to examine technology implementation in an auditing setting, supplemented by consideration of factors unique to an audit setting.

Although there are several competing models that predict user acceptance of information technology, we will rely on one of the most recent models as a theoretical starting point. The Unified Theory of Acceptance and Use of Technology (UTAUT – Venkatesh et al. 2003)
 incorporates three predictors of intention to use technology– performance expectancy, effort expectancy and social influence. The predictors are defined as follows (Venkatesh et al. 2003, 447-453):

Performance expectancy - "…the degree to which an individual believes that using the system will help him or her to attain gains in job performance."

Effort expectancy - "…the degree of ease associated with use of the system."

Social influence - "…the degree to which an individual perceives that important others believe he or she should use the new system."

Budget and Performance Evaluation Period


The performance expectancy variable in the UTAUT predicts a positive relationship between intention to use technology and gains in job performance. Measuring job performance in an audit setting can be a complicated task because it includes many factors including budget attainment (Hunt 1995), which could be significantly impacted by new technology implementation. For example, in audit situations where use of technology is optional, the implementation decision is typically made by joint discussion between the audit manager and the in-charge auditor (Houston 1999). If this decision is made prior to the planning process and there is flexibility in total audit revenue, the in-charge may be able to factor the cost of technology implementation into the budget with the permission of the partner and client. However, in situations where there is little budgetary flexibility or the implementation decision is made after the planning phase is complete, the in-charge must accommodate the additional costs within the existing budgetary limits. Thus, technology implementation may potentially have a major budgetary impact on audit engagements.


Budgets are typically used for multiple purposes in all organizations, including uses for long-term planning, short-term cost control, project monitoring and periodic performance evaluation. Budgets are used for many purposes in an audit context, as well. For example, budgets communicate the importance and planned extent of testing for each component of the audit through the relative number of hours allocated to each task. Budgets are also used to monitor progress on the audit and serve to control costs by making cost overruns salient to the observer. Most importantly to this study, budgets are used to evaluate the performance of each member of the engagement team, with those at each hierarchical level responsible for budget attainment of those below them (Shapeero et al. 2003). Therefore, budget overruns can have a direct impact on the performance evaluations of auditors. 
Research on multiple-function budgets suggests that their use can lead to dysfunctional effects, oftentimes resulting in myopic decision making (Hansen et al. 2003; Levinthal and March 1993) and barriers to change (Neely et al. 2001). Thus, multi-purpose budgets may create conflict between organizational and individual objectives. Of particular interest to this study are the conflicting objectives arising from a long-term investment decision. Because it is difficult to evaluate an individual based upon the long-term potential they have created, evaluations are often based on short-term, more visible accomplishments, such as cost containment. In some situations, investments may lead to significant cost reductions and process improvements in the long-term but create strains on resources in the short-term. Thus, short-term performance in terms of budget attainment may appear poor while long-term performance potential is significantly enhanced. For example, Merchant's (1990) study of profit center managers demonstrated that the use of budgets discourages long-term investments when short-term payoffs are not expected. Both economic theory (agency theory) and psychology theories (impression management and self-presentation) predict the dysfunctional behaviors associated with budget-based performance evaluations since individuals typically act in their own self-interest and seek to present themselves in the best light in the short run, even if such behavior results in less than optimal performance for the firm in the long run. This impact may actually be greater in public accounting where auditors receive annual evaluations as well as interim engagement evaluations from multiple sources and budgetary attainment plays such a significant role in those evaluations (Hunt 1995). 

Due to the likelihood of dysfunctional effects associated with multi-use budgets, many managers advocate complete separation of planning and budget-based performance evaluation within an organization, so that planners can be free to adapt to changing circumstances without fear of performance evaluation consequences (Hope and Fraser 2003). Alternately, dysfunctional effects of using the same budget for both planning and performance evaluation may be mitigated by innovations in the way budgets are designed, such as employing longer budgetary time periods (Fisher et al. 2003). For long-term investment decisions, more long-term perspectives provide for the matching of immediate costs and long-term cost savings, allowing for value-added assessment of investments such as technology implementation. These long-term evaluations would ignore interim information, concentrate on the overall outcome, and reduce the extent to which evaluations divert decision makers from a firm's overall profit maximization or quality improvement goals (Kite et al. 1996-97). Applying these notions to the audit context, a multi-year budget would include both the cost of implementation of audit technology in the first year and the gains from efficiency in the following years. In this way, individuals would satisfy their individual goals while also working toward the goals of the organization. This discussion results in the following prediction:

H1: Auditors with shorter-term (longer-term) budget and evaluation periods will be less (more) likely to implement audit technology. 

Social Influence

The social influence predictor in the UTAUT includes consideration of the person's perception of the opinion of others, his or her reference group's subjective culture and specific interpersonal agreements with others, as well as the degree to which use of an innovation is perceived to enhance one's image or status in one's social system (Venkatesh et al. 2003, 452). This construct would suggest that an auditor would be sensitive to the opinions of others, resulting in decisions consistent with the social norms around them. 

The notion of social influence is well grounded in psychology literature, where findings of accountability studies have shown that individual decisions are often influenced by the known views of superiors (Tetlock 1992; Lerner and Tetlock 1999). In highly hierarchical settings, such as public accounting, it would be expected that the attitudes of those who have evaluative authority over an individual would be taken into consideration in that individual’s decision making. Recent accounting research has confirmed the role of social influence in occupational conduct and satisfaction (Lord and DeZoort 2001; DeZoort and Lord 1997; Wilkes 2002; Turner 2001). For example, Tan et al. (1997) found that the decisions of auditors who were aware of their superiors’ preferences were significantly different from those who were not aware of such preferences. In the software use context, Loraas and Wolfe (2005) found that staff auditors were more likely to voluntarily use commonly available software (such as Excel) rather than manual approaches to an audit task, when their audit supervisor supported the decision. We extend this research by evaluating the influence of more remote superiors. Because of the strict hierarchical structure and the up-or-out personnel management policies of public accounting firms, it is proposed that even remote influence will play a role in technology acceptance decisions:

H2: Auditors are more likely to implement technology when a superior favors implementation than when they have no knowledge of the superior’s preference.

Individual Differences
The UTAUT recognizes several individual difference moderators, such as experience and gender. In an audit context, there are likely numerous potential individual characteristics that may act alone or in combination with other characteristics and events (DeZoort and Lord 1997) to affect the decision to implement technology. In particular, the unique characteristics of the public accounting culture, as well as the risks and potential budget effects of new technology, create a potential source of pressure and stress for the decision maker, and potential individual difference considerations not present in other contexts. 
Technology implementation carries numerous risks including unexpected, additional costs due to difficulties in implementation and training, lack of technical support when needed, and failure to meet desired improvements in efficiency and effectiveness. In such risky situations, research suggests that decision making is affected by how individuals react to risk (Wang 1996; Zickar and Highhouse 1998; March and Shapira 1987). A wide range of psychological studies has shown that people differ in how they perceive risk and make choices under uncertainty (c. f. Trimpop et al. 1999) although many economic and decision theoretic models overlook this. Risk is also widely recognized to influence decision making in many of the applied sciences. For example, the marketing literature proposes that consumer risk has a significant influence on product purchase decisions (Chen and He 2003). The notion of consumer risk seems appropriate to the adoption of audit technology since the auditor who chooses to adopt an audit technology is essentially purchasing that technology for his or her audit and therefore may perceive many of the same consumer risks. 

Finally, the audit environment itself creates a unique context for risk to influence judgment. Many issues with regard to audit budget performance are fairly unstructured and uncontrollable. For example, “making budget” for an audit in-charge depends on the budgetary performance of all staff auditors, client responsiveness to time commitments, as well as the amount of slack present in the budget. Because the in-charge’s performance evaluation will be at least partially based on the budgetary performance of his or her audits, it seems reasonable that those who are risk-averse by nature (i.e. general risk aversion) may be less inclined to partake of any activity which may increase the uncertainty in their environment. 
The effect of individual differences in risk preference on the decision to implement new technology may be a strong enough force such that the effect is present regardless of the external factors such as budget period and superior influence. In this case, we would expect no interactions between risk preference and the external variables. On the other hand, the external factors may be the stronger force. A multi-year budget period may relieve a significant amount of the risk so that individual differences in risk would not matter as much as they would in a single-year budget period. Additionally, influence from the superior may also be a strong enough force so that individual differences in risk only come into play when there is no influence from the superior. In these situations, we would expect to find interactions between risk preference and the external variables. While we expect risk preference to play a role in the decision to implement technology, it is not clear whether risk preference will act alone or moderate the effects of the external factors. We will, therefore, examine both the main effect and the interactive effects of this variable.
H3a:  Auditor risk preference is positively associated with the decision to implement technology.
H3b:  Auditor risk preference moderates the influence of contextual factors on technology implementation.
Other individual differences that may play a role in technology implementation in auditing include on-going perceptions of budget pressure, technology pressure and audit quality pressure. Organizational behavior researchers and psychologists recognize the role that individual characteristics play in determining how individuals react to pressures and stress. In a review of this research, DeZoort and Lord (1997, 31) define pressure as “an objective stimulus construct referring to individual characteristics or combinations of characteristics and events that impinge on the perceptual and cognitive processes of individuals.” In fact, individual characteristics play a role in many well-known pressure theories
. 

In our study, individuals with strong perceptions of budget pressure may forgo technology implementation decisions under any circumstances, or may be prompted to implement only when that pressure is relieved with a longer-term budget, or when a greater pressure such as influence from a superior is present. Similarly, individuals may perceive pressure to implement technology differently. Those with technology interest, skill, and experience may not perceive much on-going pressure to implement new technology, while those ’non-tech’ individuals may be prone to such pressure. Finally, individual perceptions of pressure to improve audit quality may also affect the technology implementation decision. Auditors may perceive the increases in efficiency due to technology as an opportunity to ultimately enhance effectiveness. Again, because pressure effects may be due to individual characteristics alone or in combination with other characteristics and events (DeZoort and Lord 1997), we will also examine both the main and interactive effects of these pressure variables.
H4a:  Auditors who perceive greater (lesser) levels of pressure are less (more) likely to implement technology.
H4b:  Auditor perception of pressure moderates the influence of contextual factors on technology acceptance.
Research Question 



One final question addressed in this study is whether in-charge auditors perceive their firm to be amenable to employing the longer-term budgets discussed here. While this issue has not been examined in previous studies, prior research suggests that firms sometimes discount fees to attract new clients (e.g. Walker and Casterella 2000). In cases where discounting is present, firms will do so in the initial year and in some cases up to three years (Simon and Francis 1988; Turpin 1990). This suggests there may also be a willingness to implement new technology with longer-term payoffs. In these situations, firms should be willing to employ longer-term budgets as well, since budget attainment plays a role in audit performance evaluation (Fleming 1980; Smith and Hutton 1995; Wright 1986) and dissatisfaction with the evaluation process has been cited as a leading cause of auditor job dissatisfaction (Albrecht et al. 1983). We will examine this possibility.
RQ: Do in-charge auditors believe their firms would be willing to use longer-term budgets?
RESEARCH METHOD

Participants


A total of 181 in-charge auditors from one Big 4 accounting firm participated in the study. Twenty-nine instruments were discarded due to lack of completion, and 13 were discarded for incorrect responses to manipulation check questions, resulting in 139 usable responses. On average, the participants
 were 26.5 years in age, had 3.0 years of public accounting experience, and had used 1.4 electronic audit tools. The sample is 51% male. For each independent variable, all of the demographic variables were compared between treatments and no significant differences were noted, indicating effectiveness in random assignment.

Materials and Procedures

The experiment was administered during a firm training session in the presence of one of the researchers. Participants were randomly assigned one of four versions of the research instrument
, which contained a case study and questionnaire. The case began by describing the budget period and specific revenues and expenses for a hypothetical audit. Following this, the case described an opportunity to implement a new technology (including estimated costs) after the budget had been established. Finally, information was provided as to whether or not superiors were encouraging or neutral regarding use of the technology. 

Following the narrative portion of the case, three questions were posed to measure the participant's intention to use the new technology described in the case. After the case study, questions were presented to measure the effectiveness of manipulations; risk preference; individual perceptions of budget pressure, technology pressure, quality pressure; several demographic variables; and individual perceptions of firm willingness to consider longer-term budgets.

Design and Measurement of Variables


The research design is a 2 x 2 between-participants design. The budget period was described as either a (1) one-year engagement-by-engagement basis (with a three-year commitment from the client) or a (2) three-year basis. The total revenues and costs for the three-year commitment were the same under either basis, and were such that the new technology would increase costs the first year, but result in cost savings in years 2 and 3. Influence from superiors was manipulated by one of the following statements: (1) “There is no information regarding whether the engagement partner or the practice office managing partner supports use of the software” or (2) “The engagement partner told you that the practice office managing partner is not going to require use of the new software, but is encouraging implementation.”

While the goal of this study is to understand technology usage, the role of intention to use as a predictor of actual usage is well-established in information systems and related research (e.g. Venkatesh et al. 2003). This study relies on those previously established linkages in assuming a strong likelihood that behavior will follow intention, so our dependent variable assesses intention to use audit technology. We measure this construct using three items adapted from Davis (1989) which have been used extensively in this literature, including Venkatesh et al. (2003). Each of the following items was measured on a 10-point scale ranging from very unlikely to very likely:

(1) I will recommend implementing the software on this year's engagement.

(2) If I made the acceptance decision, I would use the software for this engagement.

(3) If placed in a situation very similar to this audit scenario, I plan to recommend the implementation of the software provided. 
To measure individual differences in risk preference, we modified Zaleskiewicz's (2001) risk preference scale to the audit context, employing 5 of his 7 scale items with minor wording modification (see Table 1). We also added 2 new questions, in order to reflect risk preference specific to the audit setting (preference for budgetary certainty and for first-time audits) in addition to Zaleskiewicz’s general life situations. Two of the items were reverse coded. Responses for each question were obtained using a 7-item scale (1 = disagree completely and 7 = agree completely). 
(Insert Table 1 here)

To measure individual perceptions of budget, technology and quality pressure, the following questions were posed:

(1) On past audit engagements, I have felt significant pressure to control budget hours (not at all – always)

(2) On past audit engagements, I have felt significant pressure to control audit quality (not al all – always)

(3) When new audit technologies are introduced at your firm, to what extent do you feel pressure to use these? (not at all – definitely)

RESULTS

Effectiveness of Manipulations 
Two questions were included in the exit questionnaire to assess the effectiveness of the independent variable manipulations. Participants were provided with two responses to each question; each response was representative of one level of the variable. For example, one question stated "The budget period in the audit scenario was…", and the possible responses were 1 year or 3 years. Responses not correctly matching the intended level of the independent variable were considered incorrect. Correct responses were 145/152 or 95.4% for the budget period and 146/152 or 96.0% for the partner influence, indicating participants understood the manipulations. 
Reliability


Cronbach’s alpha reliability for the 3 questions designed to assess the dependent variable ‘intention to use the technology’ is .94. Since the initial Cronbach’s alpha reliability measure for the risk preference questions was very low (.32), a factor analysis was performed. After removing question #4 due to low communality, the factor matrix resulting from Varimax rotation reveals two risk factors. The first of these factors is comprised of questions 2, 3, 5, and 6 and is used in further analyses. This risk preference factor appears to capture general risk and has a Cronbach’s alpha reliability of .62.  Because the other factor is comprised of only two questions (1 and 7) and has a much lower reliability (.40), it is not used. 
Descriptives

Table 2 shows means and standard deviations for the dependent variable (intention to use technology), the three pressure variables (budget, quality, technology), and risk preference. The descriptive statistics are shown in total and by treatment group for the two independent variables, budget period and partner influence. Intention to use technology differs significantly between budget periods (p < .01, 2-tailed), with a greater intention indicated in the 3-year budget period. These results also suggest that these participants feel a good deal of pressure in all areas, as the means for budget pressure (5.2), quality pressure (5.7) and technology pressure (4.8) are all above the midpoint of 4. While pressure to improve quality is not surprising in a post-Enron environment, budget pressure appears to be almost as strong. 

Pearson Correlations between variables are shown in Table 3. In addition to the significant correlation between budget period and intention (supporting of H1), Table 3 shows significant positive correlations between the pressure variables. Unexpectedly, budget pressure is significantly related to both quality pressure (p < .01, 2-tailed) and technology pressure (p < .05, 2-tailed)
. In addition, technology pressure is significantly correlated with the dependent variable (p < .01, 2-tailed). Due to the complication of these multiple correlations between the pressure variables, budget pressure alone will be included in the statistical analyses. 
(Insert Tables 2 and 3 here)

Statistical Analyses


To test our hypotheses, we used ANOVA with budget period (1 or 3 years), partner influence (none or yes), risk preference and budget pressure. H1 predicted budget period to affect intention. The main effect is only marginally significant (F = 2.266, p < .07). H2 predicted partner influence to affect intention. This hypothesis is supported since the main effect is significant (F = 6.987, p < .01). 
Individual characteristics play a role in how people react to risks and pressure, such as the decision to implement new technology, and these characteristics may act alone or in combination with other characteristics or events (DeZoort and Lord 1997). Indeed, both risk preference (F = 8.462, p < .002) and budget pressure (F = 6.262, p < .007) were individually significant in predicting the technology implementation  decision. The significant, positive relationship between risk preference and technology acceptance supports H3a. The significant, negative relationship between budget pressure and technology acceptance is the opposite of the hypothesized relationship; therefore, H4a is not supported. 

To examine the moderating effects of risk preference and perceived budget pressure on the manipulated variables, all two- and three-way interactions were included in the ANOVA. These results indicate the significance of two 3-way interactions. Mean splits of these variables allowed us to perform post-hoc analyses, in order to interpret the interactions. First, the ANOVA indicates a significant interaction between Influence, Risk Preference and Budget Pressure (F = 5.187, p < .024). The nature of this interaction is that in the presence of partner influence, budget pressure does not affect intention to use technology for either risk-seekers (t = 1.404, p > .17, 2-tailed) or risk-averse individuals (t = 1.693, p > .10, 2-tailed), yet in the absence of partner influence, budget pressure has no affect on intention to use technology for risk-seekers (t = -1.443, p > .15, 2-tailed), but appears to be the catalyst for risk-averse individuals to use technology (t = 2.081, p < .05, 2-tailed). The other marginally significant interaction is between Budget Period, Risk Preference and Budget Pressure (F = 3.445, p < .07). The nature of this interaction is that in a 3-year budget period, budget pressure has no affect on intention to use technology for either risk-seekers (t = -.083, p > .93, 2-tailed) or risk-averse individuals (t = 1.116, p > .27, 2-tailed), however, in a 1-year budget period, again, risk-seekers are not affected by perceived budget pressure (t = -.609, p > .54, 2-tailed), but risk-averse individuals have higher intentions to use technology when they feel greater budget pressure (t = 2.333, p < .03, 2-tailed). Overall, these results suggest that external variables such as partner influence and longer budget periods have a strong effect on the decision to use new technology that may override any individual differences. In the absence of these external variables, individual differences will determine behavior. Risk-seekers are more likely to use technology regardless of perceived budget pressure, but for risk-averse individuals intention to use technology is positively related to levels of perceived budget pressure. Thus, budget pressure influences individuals toward the acceptance of technology, despite the fact that technology is only beneficial to budget attainment in the long run and is detrimental to budget attainment in the short run. These findings provide support for H3a and H4a.

To examine our research question, two additional questions were included in the questionnaire and asked whether the auditors thought their firm would be willing to use long-term budgeting for (1) project management and cost control, and (2) audit team performance evaluation. On a scale from 1-7 (not at all likely – definitely), the mean responses to these questions were 3.6 (sd 1.5) and 3.1 (sd 1.6), respectively. These responses suggest a somewhat pessimistic response since the means are less than the scale mid-point of 4.

DISCUSSION


The overall purpose of this study was to gain a richer understanding of the technology implementation decision in an auditing context. While much has been learned about technology implementation in the MIS area, very little attention has been given to this topic as it relates to an audit engagement. To develop our study, we started with a predominate systems model of the decision to implement new technology, the Unified Theory of Acceptance and Use of Technology (Venkatesh et al. 2003) and modified this model to incorporate factors unique to the audit setting. We examined two external/contextual factors including the length of the budget and performance evaluation period (1-year vs. 3-years) and influence from a remote superior (none vs. managing partner encourages use), as well as individual differences in risk preference and perceptions of budget pressure. In addition, we gathered information to ascertain whether audit firms would be amenable to using longer-term budget/evaluation periods.


 The use of fixed budgets in auditing and the risks associated with new technology complicate the implementation decision. External factors and individual characteristics may act alone or in combination to encourage or discourage individuals faced with the decision to implement new technology. Our analyses show that in-charge auditors are more likely to implement a new audit technology when in a 3-year budget/evaluation period. A longer budgeting and evaluation period will smooth start-up costs from the first year so they can be matched to cost savings in later years. In this situation, auditors will have less concern about the negative effects of budget overruns in the first year on their engagement and annual evaluations. These results are consistent with findings in managerial accounting studies and support the idea that the use of longer-term budgets can overcome myopic decision making. 
Our analyses also show that auditors are more likely to implement new technology when they are aware that the managing partner is encouraging implementation within the firm. To the in-charge auditors who participated in this study, the practice office managing partner was separated from direct influence by their engagement manager(s) and partner. In the case, there was no suggestion that the office managing partner would know of their acceptance decision or participate in their evaluation. Yet, this remote influence was so pervasive that it had a direct influence on the technology acceptance decision. These results support previous accountability studies showing that auditors' decision making is influenced by the known views of their superiors and suggest that partners have extraordinary, perhaps unexpected, influence on individuals at all levels of their firms. 

It is interesting to note that these two external or contextual factors have a great influence on whether in-charge auditors will use new technology and this influence appears to be strong enough to overcome individual characteristics. These results should be interesting to firms in their general effort to increase the use of technology and to understand factors affecting implementation decisions by audit teams. Unfortunately, the auditors in this study were not very optimistic when asked whether they thought their firms would be willing to use longer-term budgets. While these results only reflect the views of in-charge auditors, future research can examine whether those in the decision-making capacity relative to budget period would be amenable to using longer-term budgets.

In order to consider the impact of budget length on technology acceptance decisions, this study is posed within the context of a fixed budget. It is possible that decisions could differ in situations where the budget can be revised for increased costs. Further research on technology acceptance decisions between fixed and flexible budgets is necessary to identify how these decisions differ. 
Finally, the results also show that, in the absence of these external factors, the implementation decision depends upon individual characteristics, including risk aversion and individual perceptions of budget pressure. Risk-seekers are more likely to implement than risk-averse individuals whose decision to implement is positively related to perceived budget pressure. However, there is no reason to assume that pressure can not also be influenced by the firm. When employing these results, it must be considered that pressure may be a medicine best applied with caution. Further research regarding the source and influence of budget, quality and technology pressure is encouraged.
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Table 1 – Risk Preference Questions

1. I like "playing it safe" with regard to engagement budgets. (reverse coded)
2. The skill of reasonable risk-taking is one of the most important managerial skills.
3. To achieve something in life, one must take risks.
4. If there is a big chance of profit I am willing to take big risks.
5. I willingly take new responsibilities and new projects in my firm and on my audits.

6. In my audit engagements, I prefer budgetary certainty to budgetary uncertainty. 
(reverse coded)
7. I like working on first-time audits at my firm.

Table 2 – Means (Standard Deviations) in Total and By Group

	
	Total

(n=139)
	Budget Period
	Influence

	
	
	1-Year

(n=65)
	3-Year

(n=74)
	p-value*

	None
(n=71)
	Yes
(n=68)
	p-value*


	Intention


	21.7

(6.1)
	20.2
(6.4)
	23.0
(5.6)
	.006
	21.1
(6.5)
	22.3
(5.7)
	.276

	Budget Pressure
	5.2

(1.5)
	5.1
(1.5)
	5.3
(1.4)
	.592
	5.3
(1.4)
	5.1
(1.4)
	.671

	Quality Pressure
	5.7

(1.1)
	5.6
(1.1)
	5.8
(1.0)
	.187
	5.6
(1.1)
	5.8
(1.0)
	.311

	Technology Pressure
	4.8

(1.3)
	4.6
(1.3)
	5.0
(1.2)
	.066
	4.9
(1.2)
	4.8
(1.3)
	.615

	Risk Preference
	19.4

(3.6)
	19.0
(3.8)
	19.7
(3.4)
	.196
	19.5
(3.5)
	19.2
(3.8)
	.549


*p-values are 2-tailed 

Intention = Sum of 3 items measuring intention to use new technology on the 
engagement (range 3-30)
Budget Pressure = Response to “On past audit engagements, I have felt significant 
pressure to control budget hours” (range 1-7)
Quality Pressure = Response to “On past audit engagements, I have felt significant 
pressure to control audit quality” (range 1-7)
Technology Pressure = Response to “When new audit technologies are introduced at 
your firm, to what extent do you feel pressure to use these?” (range 1-7)
Risk Preference = Sum of 4 items measuring general risk preference (range 4-28)
Table 3 – Pearson Correlations

	
	USE  
	PER  
	INF  
	BP   
	QP   
	TP   
	RP   

	USE
	1.00
	
	
	
	
	
	

	PER
	.236**
	1.00
	
	
	
	
	

	INF
	.093
	.023
	1.00
	
	
	
	

	BP
	.105
	.046
	-.036
	1.00
	
	
	

	QP
	.068
	.112
	.086
	.375**
	1.00
	
	

	TP
	.250**
	.157
	-.043
	.181*
	.155
	1.00
	

	RP
	.139
	.110
	-.051
	.078
	.049
	.042
	1.00


** p < .01, 2-tailed

*  p < .05, 2-tailed

USE = Sum of 3 items measuring intention to use new technology on the engagement (range 3-30)
PER = Budget Period (0=1-year, 1=3-year)

INF = Influence (0=none from partner, 1=partner encourages use)

BP = Response to “On past audit engagements, I have felt significant pressure to control budget hours” (range 1-7)
QP = Response to “On past audit engagements, I have felt significant pressure to control audit quality” (range 1-7)
TP = Response to “When new audit technologies are introduced at 
your firm, to what extent do you feel pressure to use 
these?” (range 1-7)
RP = Sum of 4 items measuring general risk preference (range 4-28)

Table 4 – ANOVA Results for Intention to Use Technology
	
	Numerator df
	F Statistic
	p-value+

	PER
	1
	2.266
	.062

	INF
	1
	6.987
	.005

	RP
	1
	8.462
	.002

	BP
	1
	6.262
	.007

	PER X INF
	1
	0.004
	.952

	PER X RP
	1
	2.191
	.141

	PER X BP
	1
	3.067
	.082

	INF X RP
	1
	8.052
	.005

	INF X BP
	1
	4.120
	.045

	RP X BP
	1
	5.732
	.018

	PER X INF X RP
	1
	0.559
	.456

	PER X INF X BP
	1
	0.720
	.398

	PER X RP X BP
	1
	3.445
	.066

	INF X RP X BP
	1
	5.187
	.024

	Error
	124
	
	

	Total
	139
	
	


+  p-values are presented as 1-tailed for hypothesized main effects, as 2-tailed for interactions
PER = Budget Period (0=1-year, 1=3-year)

INF = Influence (0=none from partner, 1=partner encourages use)

RP = Sum of 4 items measuring general risk preference (range 4-28)

BP = Response to “On past audit engagements, I have felt significant pressure to 
control budget hours” (range 1-7)
Appendix - Case Study
You are the returning in-charge auditor for an annual financial statement audit.

Your firm is on a 1-year budgeting basis with this client - both in terms of budgeting cost and performance evaluation, although you do have a commitment of 3 years for the financial statement audit. Based on this 1-year budget, you will be evaluated for budget attainment at the end of each year. (Your firm has a 3-year commitment with this client and has therefore decided to use a combined 3-year budgeting basis for the engagement - both in terms of budgeting cost and performance evaluation. Performance evaluation will be based on budget attainment for the three years combined, therefore one-time expenditures will be spread over the three-year budget period.)
The annual budget for the financial statement audit (excluding Sarbanes Oxley internal control review) is 1,500 total hours, with a $200 average hourly billing rate. This will provide total annual revenue from this engagement of $300,000. 

After the current year engagement letter is signed (based on this budget), you learn the firm has introduced new software for testing payroll and disbursements which promises future audit efficiency. If the new audit technology is employed on the audit, both the staff person assigned to audit payroll and the in-charge must learn to use the software. You estimate that the budgetary impact of the new software is a current year additional cost of 50 hours (not included in the previous budget). There will be no improvements in efficiency this year, but the software should provide a savings in future years of 50 hours a year. This will replace existing tests, but is not expected to improve overall audit quality. This audit engagement has met budget in prior years. (This audit engagement has been approximately 3% over budget in the past two years.)
There is no information regarding whether the engagement partner or the practice office managing partner support use of the software. (The engagement partner told you that the practice office managing partner is not going to require use of the new software, but is encouraging implementation.)
It is not clear whether this software will be used on other clients in your office. It is probable that the current engagement team will be reassigned to this engagement next year.

Assume that your recommendation will be instrumental in the final software adoption decision.

































































































































� Audit technology is defined here as any tool or technique, manual or computerized, that can automate an aspect of the audit. Examples include check lists, expert systems, computer-aided audit techniques or automated working papers.





� One primary difference between the typical MIS research context and the typical audit context is that, in the MIS research studies, the software already has been installed successfully and the question is whether people will use it - thus, the primary organizational cost has been incurred, with only personal cost (training, lost work time) remaining. In an audit context described here, the audit team themselves must absorb the cost and risk of installation. Thus, in audit, the question is whether to install and use, while in the MIS context, the decision is whether to use. Additionally, the implication of repeat engagements in audit is completely outside of the MIS context. Additionally, the legal implications of poor performance on an audit (e.g. Lowe et al. 2002) are more significant than any MIS research has considered to date. Add to this the pressure of the up-or-out personnel policies employed by most large public accounting firms, based heavily on budget attainment, then we see an audit environment much more heavily impacted by individual’s risk preference and perceptions of pressure than any considered by existing MIS research.


� For example, recent studies examine the source reliability of decision aids for explanations of unusual fluctuations (Anderson et al. 2003), the orientation (negative or positive focus) of the decision aid on identifying risk factors (Bedard and Graham 2002), and how decision aids affect learning (Rose and Wolfe 2000).





� Our study focuses on individual decisions to implement technology. While many technology decisions are mandated at the firm level, others are left to the discretion of the engagement team depending upon such factors as the type of client, size of client, etc. For example, the use of computer-aided audit techniques for substantive testing is oftentimes optional. 


� Venkatesh et al. (2003) reviewed the eight most prominent models/theories that predict behavioral intentions and/or usage, developed a unified model that incorporates elements of the previous eight models, and empirically validated the new model. The UTAUT explains up to seventy percent of variance in intention to use technology, outperforming the previous models (Venkatesh et al. 2003).





� From DeZoort and Lord (1997), Person-Environment Fit Theory (French and Kahn 1962; French and Caplan 1972) and Lazarus’s Transactional Process Theory (Lazarus 1995) both recognize that pressure depends upon both environmental/external sources and individual perceptions.


� Per our discussions with partners in the firm, it is not uncommon for auditors at this level to make decisions regarding the use of technology on their engagements. Therefore, the participants in our study have the appropriate level of experience and knowledge to make such a decision. We further have no reason to expect the results to be any different for more experienced participants (Peecher and Solomon 2001). 


� The case study was initially pilot tested with a separate group of 35 auditors during an in-house training session. Based on the results obtained, minor changes were made to the instrument primarily to improve comprehension of questions. 


� The positive correlation between the three pressure perception variables further supports the notion that such pressure is perceived consistently within subjects but differently between individuals.
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