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Abstract 
Using a unique database of Italian companies, we perform structural equation modeling technique to test the 
association between organizational, processes and relationship measure of internal audit effectiveness and firm 
pressures and performances. We find that size, listing and Big4 are significantly and positively associated with 
the internal audit effectiveness. We contribute to literature showing that organizational (e.g. presence of a charter, 
chief auditing executive experience), processes (audit plan risk based, quality assurance program, guidelines), 
and relationship (with auditee, senior management, chief financial officer, audit committee) measures are useful 
to evaluate the internal audit effectiveness. We provide support for profession, agency and institutional theories. 
We implement the measure of internal audit effectiveness with a structural equation model to be able to consider 
the different components of organizational, processes and relationship separately in a single model. Extending 
previous literature, we show that this measure of internal audit effectiveness is effective in discovering 
significant determinant of internal audit effectiveness and could be used in future research. 
Keywords: agency theory, Big4, internal audit, performance, structural equation model 
1. Introduction 
The research aims to test the association between organizational, processes and relationship measure of internal 
audit effectiveness and firm pressures and performances indicators. Analyzing literature about IA effectiveness, 
we find research developing several measures of IA effectiveness and theories useful to border our framework. 
However, for the best of our knowledge, none of the studies use IA effectiveness evaluated with an 
organizational, process and relationship perspective in a structural equation model. This methodology helps in 
analyzing organizational, process and relationship as different aspects that measure audit quality from different 
perspective (first order construct) and that together form a single measure of IA effectiveness (second order 
construct). We use the agency theory, institutional and profession theories to explain the different perspectives of 
organizational, process and relationship. Following profession theory, IA effectiveness is measured with 
organization because internal auditor acts to advocate the profession developing the function inside the 
organization. Following agency theory, IA effectiveness is measured with process because internal auditor as 
agent act for the benefit of the manager as principal that ask for effective actions in the process. Following 
institutional theory, IA effectiveness is measured with relationships with managers because the objectives and 
their achievement depend on the goals set out by the management, that act as institutional pressures.  
We develop two hypotheses to measure the IA effectiveness. The first Hypothesis tests the association between 
listing status, size, consolidate financial statement and Big4 with IA effectiveness. The second hypothesis tests 
the association between firm performances (loss, return on assets, cash flow from operations and their volatility) 
and IA effectiveness. These independent variables, widely used in accounting and auditing research, can be very 
useful also as determinants of IA effectiveness, interpreted in turn as a set of variables grouped in the three 
classes of organizational, process and relationship.  
In collaboration with the Italian association of internal auditors and a Big4, we develop a questionnaire. We 
tested it on firms on the target population. The 128 companies’ answers allow us to test the measure of IA 
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effectiveness in a unique database with empirical analyses. We also test the common method and non-response 
bias. 
Results show that all our analytical variables selected to measure IA effectiveness are positive and significant at 
0.01 level related to it. All are very useful to measure IA effectiveness. Moreover, we find that organizational, 
process and relationship, grouping the analytical variables in a valid and reliable structure, are also very useful to 
measure IA effectiveness, given their positive and significant relation with IA effectiveness latent variable. 
Given these strong results to measure IA effectiveness, we show its determinants in term of firms’ pressure and 
performance. We show that listed companies, larger firms and firms audited by Big4 have a positive association 
with IA effectiveness. We confirm our expectation incentives towards control and transparency coming from 
listing status and Big4 and higher resources coming from firm size are important determinants of IA 
effectiveness. 
We contribute to literature in several ways. Firstly, we extend Lenz et al. (2014) model, performing an empirical 
analysis on a large sample of chief audit executives in Italy. Secondly, we propose a measure of IA effectiveness 
using a structural equation model showing empirically that all the variables selected grouped in the three classes 
of organizational, process and relationship are valid and reliable measures of IA effectiveness. Thirdly, among 
performances and incentives indicators, we contribute to literature underling that listing, size and Big4 are 
significant determinants. Finally, this first empirical test of the Lenz et al. (2014) model has results that can be 
useful for practitioners, identifying the ten variables to measure IA effectiveness and helping in the external 
auditor choice. 
2. Literature Review  
2.1 Internal Audit Effectiveness Measures 
IA, together with the audit committee, executive managers and external auditors, is widely recognized as one of 
the four cornerstones of corporate governance (Gramling et al., 2004). Prior studies summarize results related to 
IA for Europe, United States of America (USA), Asia (Allegrini et al., 2006; Hass et al. 2006; Cooper et al. 
2006). Prior literature mainly analyzes the relations between IA and audit committee, executive managers and 
external auditors (Raghunandan et al. 2001; Abbott et al., 2010; Sarens & De Beelde, 2006; Sarens, 2009; 
Archambeault et al., 2008; Alzeban, 2015), and in other countries (Scarbrough et al., 1998; Goodwin and Yeo, 
2001). Some studies employed a single variable to measure IA effectiveness, usually relating to the presence, 
size, or extent of investment in IA (Selim et al., 2003, 2009; Abdolmohammadi, 2009; Burnaby et al., 2009; 
Carcello et al. 2005a, b; Anderson et al., 2012; Sarens et al., 2011). Given that IA effectiveness is a multifaceted 
concept, Lenz et al., (2014) measure it distinguishing factors like organization, resources, processes and 
relationships. Jiang et al. (2014a, b) evaluate it with a factor score of competence, independence, planning and 
quality assurance. Regoliosi and D’Eri (2014) create a weighted index for it using IA variables related to its 
formality, structure, program and activity. Mihret and Yismaw (2007) measure it with staff expertise, scope of 
service, effective audit planning, fieldwork and controlling, and effective communication. Arena and Azzone 
(2009) evaluate it with the percentage of recommendations suggested by the internal auditors and actually 
implemented by the auditees. Cohen and Sayag (2010), based on Ziegenfuss (2000), categorize it into audit 
environment, input, process and output. See the literature review by Lenz and Hahn (2015) for the categorization 
of the variables used in prior literature.  
2.2 Internal Audit Effectiveness Theories 
Shamki and Alhajri (2017) investigate IA effectiveness through the lens of agency theory. The principal (the 
manager in the case of audit and board of directors in the case of the organization) hires the second party’s 
efforts (internal auditor in the case of audit and the manager in case of organization) to perform tasks for the 
benefit of principal and on his behalf (Jensen & Meckling, 1976). When internal audit accomplishes its goals, 
brings a disciplined and systematic approach to well improve and evaluate risk management's effectiveness, 
control and governance processes. Thus, following this theory, IA effectiveness is when IA perform tasks for the 
benefit of the manager. 
Tackie et al. (2016) investigate IA effectiveness through the lens of profession theory (Abbott, 1988) and 
institutional theory. Based on profession theory, Winters (2009) argues that, individual internal auditors can only 
achieve their full potential if the profession as such is strengthened. Thus, they act with the purpose to advocate 
the profession. Based on institutional theory, when faced with uncertainty, DiMaggio and Powell (1983) suggest 
that, as a result of institutional pressures, firms will adopt similar characteristics through the desire to organize 
themselves in a manner that is similar to other firms in the same environment. Institutional pressures can be 
pressures exerted to establish internal audit departments (Al-Twaijry et al., 2003). The IIA (2010) defines IA 
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effectiveness as “the degree to which established objectives are achieved.” The objectives of an internal audit 
unit for every organization depend on the goals set out by the management of such an organization (Pungas, 
2003). The advocation of profession and the institutional pressures, as well as IA effectiveness, are related linked 
to the management will. 
3. Hypothesis Development 
3.1 Internal Audit Effectiveness Evaluated with an Organizational, Process and Relationship Perspective 
Following Lenz et al. (2014) and linking the components of IA effectiveness to theories, we develop our 
framework of IA effectiveness based on organization, processes and relationships (Note 1). Agency, profession 
and institutional theories are related, and all can be used to explain any components of the IA effectiveness. Here, 
we propose a link with the three different components of our framework. 
IA organization includes variables related to charter, experience and communication. Organization is an 
indicator of profession theory that shows how internal auditor acts to advocate the profession having a formal 
charter, developing experience in the same profession for years and taking in consideration other control 
functions. Firstly, IA effectiveness is positively related with the formally definition of the purpose, authority and 
responsibility of the internal audit activity in an internal audit charter (IIA, 2016: standard No 1000). Lenz et al. 
(2014) argue that IA that do not have a written IA charter will likely warrant an unsatisfactory rating in quality 
assessment, as a written charter is regarded as a minimum. Secondly, auditor's proficiency requires the internal 
auditors to be with high skills, knowledge and other competencies to better perform their responsibilities (IIA, 
2016: standard No 1210). Auditing general experience is related to audit’s years of experience, training, 
knowledge, skills and expertise that can be applied to any client (Wright and Wright 1997). Moreover, it has 
been showed that IA experience is positively related to IA effectiveness in many different setting (Shamki & 
Alhajri, 2017). Thirdly, in some countries, there are country-specific corporate governance mechanism to take in 
consideration. Where there is a statutory board, that is a specific board for financial reporting controls, it is also 
important to check the communication between IA and this board to consider effectiveness. 
Risk-based, reviewed and guidelines-based processes are an index of better IA effectiveness. Following agency 
theory, IA effectiveness is when IA (agent) perform tasks during the process for the benefit of the manager 
(principal). These tasks should be risk-based, reviews and guidelines-based to achieve effectiveness. In fact, 
following the IIA standards, first of all, IA to be effective should establish a risk-based audit plan to determine 
the priorities of the internal audit activity, consistent with the organization’s goals (IIA, 2016: standard No. 
2010). Resources are scarce and time is easily wasted if IA looks at the wrong matters, so a risk-based IA 
generally helps the chief audit executives and IA staff to focus on what matters most (Lenz et al., 2014). The 
importance of risk-based IA is supported by the literature (e.g., Allegrini & D’Onza, 2003; Spira & Page, 2003; 
Burnaby & Hass, 2009). Secondly, IA quality assurance include the development and maintenance by the chief 
audit executive of a quality assurance and improvement program that covers all aspects of the internal audit 
activity (IIA, 2016: standard No 1300). Lin et al. (2011) showed, among other findings, that various IA activities 
help IA effectiveness, including the use of quality assurance techniques. Thirdly, IA to be effective should 
establish policies and procedures to guide the internal audit activity (IIA, 2016: standard No 2040).  
Finally, following institutional theory, IA effectiveness is governed by institutional pressures that come from 
relationship between IA and managers at different level. IA to be effective should periodically communicate to 
auditee, senior management and the board of directors or its internal committee on the internal audit activity's 
purpose, authority, responsibility and performance relative to its plan. Reporting must also include significant 
risk exposures and control issues, including fraud risks, governance issues and other matters needed or requested 
by senior management and the board (IIA, 2016: standard No 2060), the results of engagement (IIA, 2016: 
standard No 2400). Relationships, when they are characterized by regular interactions, reports and an open 
dialogue, are expected to aid the IA’s pursuit of effectiveness (Lenz et al., 2014). 
We grouped these variables into three main classes (Figure 1). We model perceived IA effectiveness as 
formative (Note 2) because a change in the organization, process and relationship will lead to a change in 
perceived IA effectiveness. Organization, process and relationships as well as competences and independence 
are different aspects that measure audit quality from different perspective (DeAngelo, 1981). We model them as 
first order reflective constructs for each single interchangeable item. (Note 3) 
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3.2 Firms Incentives 
We investigate the determinants of IA effectiveness answering at prior call of research. Shamki and Alhajri, 
(2017) emphasize that future studies are called to extend their study by examining the influence of factors on the 
IA effectiveness. After the collapse of Arthur Andersen in 2002, the auditing profession has faced increasing 
pressure from external parties to enhance and improve audit quality. These pressures led to a continued need to 
study the factors that affect audit quality (Hussein and Hanefah, 2013). 
We expect that IA effectiveness is related to incentives to high quality from capital market (listing status, size), 
minority (consolidate or individual), and audit (Big4). Literature has investigated the listing status (Arena and 
Azzone, 2007, 2009; Anderson et al., 2012) and size (Carcello et al., 2005a, b; Abbott et al., 2010; Regoliosi & 
D’Eri, 2014; Anderson et al., 2012) as possible determinant of IA effectiveness, with different measures of IA 
effectiveness construct. We expect that our measure of IA effectiveness based on organization, process and 
relationship is positive related with capital market and minority pressure that increases the monitoring to have an 
effective IA function in all its three components. Market incentives come from the firms listing status as well as 
by the size of a firm. Moreover, we expect that external auditor reputation - competences (Big4) to be related to 
the work of IA. Big4 reputation increases the incentive to check the effectiveness of IA, and in the long run, 
Big4 help and promote the development of an effective internal control system. 
H1: firms’ incentives are positively associated with IA effectiveness 
3.3 Firms’ Performance 
We expect that IA effectiveness is related to firms’ total performance (loss), firm operating performance (ROA), 
cash flow (CFO) and variability of cash flow (SDCFO) that create availability of resources to invest in internal 
control. We investigate separately total from operating performance (Carcello et al., 2005b), expecting a higher 
relation with operating performance given the IA relation with the operating activity. Finally, the level and 
variability of cash (CFO, SDCFO) are other determinants of the development of the IA function (Carcello et al., 
2005a, b; Abbott et al., 2010) related to the resources available in cash to invest in internal controls and to their 
stability to have similar investment over time. On the other hand, economic performance and cash flow can be 
negative related with IA effectiveness because negative performance provides higher incentives for controls. 
However, negative performance can also change the focus of the firms and reduce the investment in controls. 
Thus, we expect a positive relation with firms’ performance. 
H2: firms’ performance is positively associated with IA effectiveness 
4. Research Method 
4.1 Questionnaire and Sample 
We collect private data through questionnaires. We prepared the questionnaire together with external auditors 
from one of the Big4 and from the Association of Italian Internal Auditors (AIIA). The external auditors and 
AIIA make a key contribution in ensuring language would be comprehensible for the target companies. We test 
the questionnaire on firms from the target population. Based on their responses and comments, the questionnaire, 
the study design and the measurement of some constructs are slightly adapted. We distribute the questionnaire 
using a web-based survey system. The distribution procedure involves sending out a survey package containing 
the questionnaire and a covering letter. In order to increase the response rate, we contact by phone companies 
that are slow to respond. 
We opt to make the questionnaire confidential; i.e. although the names of respondent companies are known to us, 
they are not disclosed here and results are shown only in aggregate form. We are thus able to link the data 
collected by questionnaires with other sources, such as financial statement data from company websites for 
banks and from databases (Bureau van Dick, National Insurance Association database). In addition, we 
emphasize that the research is under the auspices of a well-known university, widely recognized as trustworthy, 
so that firms could be confident that sensitive information would not be disclosed. We sent the questionnaire to 
616 companies members of the AIIA and we received 128 usable answers with a response rate of 21% (Table 2, 
Panel A). The questionnaire refers to the year 2013. 
4.2 Non-Response and Common Method Bias  
To evaluate our questionnaire, we compute the test for non-response bias and tests for common method bias. In 
Table 2, Panel B, we present the results for the non-response bias. We perform a comparison of firm 
characteristics (ROE and equity/total assets) between listed (non-listed) financial firms in our sample and listed 
(non-listed) financial firms in the sample of non-respondents. Then, we repeat this comparison between listed 
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(non-listed) non-financial firms in our sample and listed (non-listed) non-financial firms in the sample of 
non-respondents. The latter includes 616 companies associated with the national institute of internal audit that 
has received but not answered at the questionnaire. We find no statistically significant differences between these 
groups in term of profitability and leverage, except for the comparison of leverage between non-financial 
non-listed firms in our sample and in the sample of Italian population (Table 2 Panel B). 
Furthermore, we repeat this comparison between listed (non-listed) financial firms in our sample and listed 
(non-listed) financial firms in the Italian population and between listed (non-listed) non-financial firms in our 
sample and listed (non-listed) non-financial firms in the Italian population. The latter includes all firms listed on 
the Milan Stock Exchange and non-listed firms with minimum total assets of euro 2 million with data available 
for total assets, operating earnings, net income and share capital from the database of Bureau Van Dick. We find 
that there are no statistically significant differences between the groups. We conclude that our sample is 
qualitatively similar to the population, so that results can be generalized to the population of Italian firms (Table 
2 Panel B). 
 

Table 2. Sample 
Panel A - Sample Selection  
Description N (year=2013)
Number of Italian companies associated with Italian Association of Internal Auditors to which we sent the questionnaire  616 
-Number of companies not responding -488 
Final sample 128 

 
Panel B - Non-response bias 
 Sample of respondents Sample of respondents 
 Financial Non-financial Financial Non-financial 
Variables 

Listed Non-listed Listed Non-listed Listed 
Non-liste

d 
Listed Non-listed 

N 10 64 86 328 13 43 26 46 
ROE -0.02 0.01 -0.03 -0.22 0.03 0.01 0.06 -0.01 
Equity/assets 0.11 0.10 0.41 0.32 0.06 0.09 0.45 0.39 

 
 Italian population Sample of respondents 
 Financial Non-financial Financial Non-financial 
Variables 

Listed Non-listed Listed Non-listed Listed 
Non-liste

d 
Listed Non-listed

N 33 548 97 1892 13 43 26 46 
ROE 0.03 0.005 0.005 0.10 0.03 0.01 0.06 -0.01 
Equity/assets 0.16 0.12 0.20 0.10 0.08 0.09 0.45 0.39** 

Note. We compare the means of the variables through a t-test between the mean of listed financial firms, non-listed financial firms, listed 
non-financial firms, non-listed non-financial firms of the non-respondents (or Italian population) and the mean of respectively listed financial 
firms, non-listed financial firms, listed non-financial firms, non-listed non-financial firms of our sample. * and ** indicate respectively 0.05, 
0.01 level of statistically significant difference between the mean. The Italian population includes all firms listed on the Milan Stock 
Exchange and non-listed firms with minimum total assets of euro 2 million with data available for total assets, operating earnings, net income 
and share capital from the database of Bureau Van Dick. 

 
We perform three tests for common method bias: Harman’s single factor test; a confirmatory factor analysis 
comparison of the model by loading all the questions of the survey into a single-factor; and the test of partialling 
out a general factor score following the approach of Elbashir et al. (2011) and Dowling (2009). First, in 
Harman’s single factor test no single factor emerges from the exploratory factor analysis and no single general 
factor accounts for the majority of the variance in the items used in the model. Secondly, in the confirmatory 
factor analysis the item loadings are all lower when constrained to load onto a single-factor than when the items 
are loaded onto their respective theoretical construct. This suggests that the theoretical measurement model 
provides a better fit to the data than a single-factor item. Thirdly, in partialling out a general factor score test, we 
add the highest factor from the “unrotated” exploratory factor analysis on the main model used in our analysis. 
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We add it as a control variable. We assume that this factor contains the best approximation of the common 
method variance (Podsakoff & Organ 1986; Podsakoff et al., 2003). The findings show the original results are 
not affected by the general factor included in the model. Concluding, the results indicate no significant common 
method variance that threatens the quality of the data. Importantly, prior to data collection, we attempted to 
minimize the potential for common method bias by collecting the data with different scales, protecting 
respondents’ confidentiality, asking respondents to answer honestly and conducting pilot tests to reduce item 
ambiguity (following Podsakoff et al., 2003).  
4.3 Model 
We use Partial Least Squares (PLS), a component based structural equation modeling (SEM) technique (Note 4), 
to test our hypothesis. We first discuss the choice of PLS for this analysis and its advantages. Secondly, we 
define our model, explaining the reflective and formative construct and the measurement scale used in the 
questionnaire. (Note 5) 
PLS has several advantages. First, given that audit quality is based on competence and that independence has 
two key elements of quality, it is important to use a method, which allows including both reflective and 
formative constructs, following the approach of Dowling (2009) and Elbashir et al. (2011) (Note 6). Secondly, 
because our data are from questionnaires, PLS is useful because being nonparametric and using iterative 
estimation algorithms that proceed block-by-block, it requires less stringent assumptions about the distributional 
characteristics of the raw data (Chin, 1998; Hulland, 1999). Thirdly, PLS makes it possible to perform 
path-analytic modelling between latent constructs like our constructs of IA effectiveness and coordination. (Note 
7) Moreover, PLS is also suitable for analyzing complex models with second-order constructs, such as our 
concept of IA effectiveness (Chin and Newsted, 1999). PLS is used extensively in social sciences. A number of 
recent studies in accounting (e.g., Naranjo and Hartmann, 2007; Hall 2008; Hall and Smith, 2009; Chapman and 
Kihn 2009; Elbashir et al. 2011; Glaum et al. 2013; Du et al. 2013) and auditing (Dowling 2009; Diaz and 
Loraas, 2010; Eulerich et al. 2015) use PLS for similar reasons. However, there is high potential for adopting 
PLS more widely in the field of accounting (Lee et al. 2011). Hall et al. (2005) and Blanthorne et al. (2006) have 
recognized the potential benefits of using it on traditional accounting data sets. 
We supply details (Table 1) on the development of the scales used in the survey (Lee et al. 2011), grouping 
variables into three main classes: organization, process and relationship. Starting from the full list of questions, 
we select 10 questions for the analysis of IA effectiveness. (Note 8) We measure organization variables, using a 
five-point Likert-like scale ranging from <2 (1) to >15 (5) for CAE number of years of experience, and a 
five-point Likert-like scale ranging from low frequency (1) to high frequency (5) for communication with the 
Statutory board. We than use a dummy variable for the presence of a formal charter. The use of different scales 
such as Likert-like and yes-no questions helps to lower common method bias. Next, we measure the construct 
process with three variables. We use a five-point Likert-like scale ranging from low importance (1) to high 
importance (5) to measure the risk-based approach and the policies and procedures (guidelines). We use a 
dummy variable for the presence of an internal program of quality assurance. We also measure relationships with 
four dummy variables that represent the presence of a report to auditee, senior management, CFO and audit 
committee. 
5. Results   
In this section, we present descriptive statistics, correlation matrix, validity reliability and the structural model 
results.  
5.1 Descriptive Statistics 
Table 3 shows the descriptive statistics for IA effectiveness measures, grouped into 3 main elements: IA 
organization, IA process, IA relationship. Among IA organization variables, 84% of companies of our sample 
have a charter that discloses objectives, competencies and responsibilities of the IA function. The mean number 
of years of CAE experience almost reaches class 4 (from 11 to 15 years). Communication to the statutory board 
has a mean value of 3.9 out of 5, showing it is considered fairly important. These results show that our sample of 
companies have an IA function with a good organization, independence and competencies. Processes performed 
by IA function are evaluated with variables related to quality assurance, guidelines and the audit plan, using a 
risk assessment approach. Quality assurance is not very much developed, and is more frequently performed 
internally (38%) than externally (16%, untabulated). On the other hand, most companies have policies and 
procedures to guide IA activities (score of 3.7 out of 5) and the audit plan is risk based with a score of 3.7 out of 
5. Finally, IA relationships are evaluated with variables related to the reporting toward auditees, senior 
management, CFO and Audit Committee. Reporting is more frequent towards the auditee (91%), senior 
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management (81%) and audit committee (74%) than towards CFO (64%). Table 4 also shows descriptive 
statistics of the determinants.  

 
Table 3. Descriptive statistics: IA effectiveness 
Variables Range Mean Std.Dev. 
IA organization    
Charter  0-100% 84% 36% 
CAE experience  1-5 3.8 1.3 
Statutory board 1-5 3.9 1.2 
IA process    
Quality assurance 0-100% 38% 49% 
Guidelines  1-5 3.7 1.2 
Risk based 1-5 3.7 1.2 
IA relationship    
Auditee  0-100% 91% 29% 
Senior management 0-100% 81% 39% 
CFO 0-100% 64% 48% 
Audit committee 0-100% 74% 44% 

 
Table 4. Descriptive statistics: determinants 
Variables Mean Std.Dev. Min Max 
Firms’ pressure     
Listing 0.30 0.46 0.00 1.00 
Consolidate 0.65 0.48 0.00 1.00 
Size 21.14 2.42 13.22 27.23 
Big4 0.69 0.47 0.00 1.00 
Firms’ performances     
Loss 0.27 0.45 0.00 1.00 
ROA 0.001 0.07 -0.28 0.20 
CFO 0.04 0.07 -0.19 0.28 
SD CFO 0.03 0.04 0.00 0.26 

All the continuous variables have been winsorized at 1%. 

 
5.2 Validity and Reliability of PLS Model 
Because reflective and formative constructs are tested with different methods, we present validity and reliability 
tests for them separately. (See for example Hulland, 1999; Naranjo & Hartmann, 2007; Chapman & Khin, 2009; 
Elbashir et al., 2011; Dowling, 2009; Hartmann & Slapnicar, 2009; Diaz & Loraas, 2010; Eulerich et al., 2015). 
(Note 9) 
For reflective constructs, validity is addressed at content, convergent and discriminant construct level. Reliability 
is addressed with internal consistency reliability index. 
A previous study shows that in a sample of three companies and two Big4 firms, (Chapman & Kihn, 2009) the 
content validity of perceived IA effectiveness is enhanced by IIA standards definitions and by pilot testing. In our 
study, the key determinants of perceived IA effectiveness are deduced based on such prior studies.  
Item loading, together with the Average Variance Extracted (AVE), captures the convergent validity of each of 
the measures for constructs that are modeled reflectively. Firstly, we use confirmatory factor analyses to examine 
the loading of items. (Note 10) Results show that all reflective items have high and significant loadings (Table 5, 
Panel A, Confirmatory factor analysis loadings). (Note 11) Secondly, the output from PLS in relation to the 
measurement model verifies the initial results from the confirmatory factor analysis tests for reflective construct 
(Table 5, Panel A, Partial least squares loadings). The loadings of the reflective items are qualitatively similar 
(Hulland, 1999; Hair et al., 1998; Chenhall, 2005; Yi & Davis, 2003; Vandenbosch, 1999). Thirdly, results show 
that the AVE for all reflective constructs exceed 0.45 (square root of AVE presented in Table 5, Panel C in the 
diagonal), supporting the convergent validity of the items (Fornell & Larcker, 1981; Chin, 1998). This ensures 
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that measurement error does not dominate the variance captured by the construct (Vandenbosch, 1996).  
The cross loadings and the comparison of AVE and correlation coefficient capture the discriminant validity. 
Looking at cross-loadings (Table 5, Panel B), all items load significantly and higher on their respective latent 
construct than on another latent construct (Chin, 1998). (Note 12) The comparison of correlation and AVE 
determines the extent to which a construct shares more variance with its measures than it shares with other 
constructs, following the Fornell-Larcker (1981) criterion. The values of the square roots of the AVE (Table 5, 
Panel C) are all greater than the inter-construct correlations indicating that more variance is shared within a 
construct than between constructs and thus, that all measures have appropriate discriminant validity (Chin, 1998; 
Yi and Davis, 2003). 
Internal consistency reliability (ICR in Table 5, Panel C), also called composite reliability, incorporates the 
loading weights of the items and provides a more appropriate indication of internal consistency than Cronbach 
(1951)'s alpha when the item loadings are not tau-equivalent (Bacon et al., 1995; Salisbury et al., 2002). The ICR 
scores of the latent constructs are all greater than 0.70, indicating acceptable reliability for the measurement of 
the reflective items for each construct (Nunnaly & Bernstein, 1994; Vandenbosch, 1996). (Note 13) 
When assessing formative construct validity, the indicator weights (Table 5, Panel D) rather than loadings should 
be assessed (Chin, 1998; Diamantopoulos and Winklhofer, 2001; Petter et al., 2007). Classical measurement 
theory testing assumptions are not applicable for assessing formative indicators because there is no expected 
pattern of inter-relationship (Bollen and Lennox, 1991; Diamantopoulos et al., 2008). Table 5 Panel D shows that 
all weights are significant. For the reliability of formative construct instead of the correlation, the Variance 
Inflation Factor (VIF) should be computed. The VIF is below 3 for all indicators (Table 5 Panel D), indicating 
that multicollinearity is not a major concern (Petter et al., 2007). 

 
Table 5. Validity and reliability 
Panel A – Loadings of items for reflective constructs 
Constructs Items Confirmatory factor analysis loadings Partial Least Squares loadings 

ORGANIZATION 
Charter 0.507*** 0.714*** 
CAE experience  0.305*** 0.580*** 
Statutory board 0.417*** 0.702*** 

PROCESS 
Quality assurance 0.450*** 0.678*** 
Guidelines 0.612*** 0.774*** 
Risk based 0.797*** 0.825*** 

RELATIONSHIP 

Auditee 0.599*** 0.748*** 
Senior management 0.757*** 0.790*** 
CFO 0.449*** 0.555*** 
Audit committee 0.516*** 0.713*** 

 

Panel B – Cross loadings organization process relationship 
Charter  0.714 0.341 0.160 
CAE experience  0.580 0.068 0.218 
Statutory board 0.702 0.091 0.144 
Quality assurance 0.201 0.678 0.268 
Guidelines  0.132 0.774 0.268 
Risk based 0.294 0.825 0.193 
Auditee  0.228 0.279 0.748 
Senior management 0.253 0.218 0.790 
CFO -0.109 0.073 0.555 
Audit committee 0.233 0.274 0.713 
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Panel C – ICR, square root of average variance extracted and construct correlations 
  ICR 1 2 3 
1 Organization 0.706 0.667   
2 Process  0.804 0.282 0.761  
3 Relationship 0.797 0.256 0.318 0.707 
Panel D – Weights of indicators for the second order formative construct 
Constructs Indicators  Weights VIF   

IA EFFECTIVENESS 
Organization 

 
0.271*** 1.175 

  Process  0.477*** 1.264 
Relationship 0.600*** 1.176 

Panels A and D: *0.10, **0.05, ***0.00. Significance level of the PLS loadings and weights come from a bootstrapping of 1000 samples. 
Panel C: Internal Consistency Reliability (ICR), and diagonally, the square root of the Average Variance Extracted (AVE) by latent constructs 
from their indicators (Calculated following Chin (1998a, b)) following the Fornell Larcker Criterion to evaluate discriminant validity 
(SmartPLS software). 
 
5.3. Structural Model Results 
The adequacy of the structural model is assessed with standardized beta-statistics, used as path coefficients and 
generated by the PLS, from ordinary least squares regression (OLS). Bootstrapping using 1000 samples with 
replacement is used to assess the significance of the path coefficients. The framework that posits a direct relation 
between constructs of Organization, Process and Relationship is confirmed by the sign and significance of path 
coefficients (0.270, 0.480, 0.598 respectively, significant at 0.001), which indicate the direction of the 
relationships among the latent variables. Also, all the survey questions related to the three constructs 
Organization, Process and Relationship are positively and significantly related to the respective constructs, 
confirm their relevance to measure IA effectiveness.  
Finally, Table 6 shows results of our hypothesis. Results about the determinants show that the market pressure 
from the listing status and the size as well as the pressure from Big4 are positively related to IA effectiveness. 
This confirms our first hypothesis that the market investors, the reputation of the company and of the auditor are 
determinants of higher incentive to develop the IA work. This determinant has been found in a model that 
consider the different aspects of organization, process and relationships separately in a single model. This 
structural equation model better captures the nature of internal audit effectiveness and is able to show that 
pressure from the market and the reputation of auditors are important elements for all the three categories of 
internal audit effectiveness. 

 
Table 6. PLS results: determinants of perceived IA effectiveness 

Dependent variable is IA effectiveness (Bootstrapping) Estimate p-value 
Latent variables   
Organization 0.270 <0.001 
Process 0.480 <0.001 
Relationship 0.598 <0.001 
IA effectiveness variables   
Charter  0.714 <0.001 
CAE experience  0.580 <0.001 
Statutory board 0.702 <0.001 
Quality assurance 0.678 <0.001 
Guidelines  0.774 <0.001 
Risk based 0.825 <0.001 
Auditee  0.748 <0.001 
Senior management 0.790 <0.001 
CFO 0.555 <0.001 
Audit committee 0.713 <0.001 
Determinants   
Listing 0.548 <0.001 
Consolidate -0.197 0.186 
Size 0.606 <0.001 
Big4 0.389 0.001 
Loss -0.014 0.917 
ROA -0.054 0.770 
CFO 0.016 0.926 
SD CFO -0.181 0.191 
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6. Robustness Checks 
It is possible that results reflect the construction of the model, so we repeat the analysis without the second order 
latent variables. Results are qualitatively the same (Table 7). Therefore, results are robust to a model where the 
perceptions of IA effectiveness are not assumed to map to organization, process, and relationship. However, we 
suggest future research to implement the structural equation model with second order latent variable to better 
capture the role of organization, process and relationships in the measurement of internal audit effectiveness. 
 
Table 7. PLS robustness results: without Organization, Process and Relationship constructs 
Dependent variable is IA effectiveness (Bootstrapping) Estimate p-value 
IA effectiveness variables   
Charter  0.297 0.015 
CAE experience  0.404 <0.001 
Statutory board 0.392 0.001 
Quality assurance 0.398 <0.001 
Guidelines  0.584 <0.001 
Risk based 0.596 <0.001 
Auditee  0.537 <0.001 
Senior management 0.555 <0.001 
CFO 0.330 0.014 
Audit committee 0.756 <0.001 
Determinants   
Listing 0.682 <0.001 
Consolidate -0.114 0.450 
Size 0.493 0.002 
Big4 0.278 0.041 
Loss -0.017 0.887 
ROA -0.010 0.949 
CFO -0.018 0.919 
SD CFO -0.187 0.355 
See Table 1 for variable definitions. 

 
7. Conclusion 

Including the Lenz et al. (2014) model of IA effectiveness evaluation in the agency, professional and 
institutional theories, this research tests the association between organization, process and relationships measures 
of IA effectiveness and firms’ incentives and performance. Using data collected from 128 Italian companies and 
performing partial least square technique, we find that large companies, listed companies and companies audited 
by Big4 represent significant incentives toward IA effectiveness. Through these results, we contribute to 
literature in several ways. Firstly, we extend Lenz et al (2014) model performing an empirical analysis with the 
structural equation model on a large set of empirical data. Secondly, our ten variables expression of agency, 
professional and institutional theories are useful in the measurement of IA effectiveness, individually, grouped in 
three main classes (organization, process and relationships) and considered as a single index. Thirdly, the 
research suggests useful incentives (listing status, size and Big4) for the improvement of IA effectiveness. 
Finally, our results could be also useful for practitioners both in IA and external audit.  
Limitation of this research can be related to the exclusively analysis of Italian context: our results are 
country-specific and could not be extended or comparable with those of other European, American, Asian, 
African and Oceania countries. Moreover, another limitation could be the choice of the variables of the model 
based on a specific stream of literature: other literature can suggest different variables. Future research can 
investigate other determinants, like corporate governance, ownership or other variables. 
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Notes 
Note 1. Given that the variables for resources do not significantly load on our model, we do not consider them. 
Note 2. Reflective items are manifestations of changes in the underlying latent construct. As such, the direction 
of causality is from construct to items. Reflective items should be interchangeable, have the same antecedents 
and consequents and be highly correlated. In contrast, because changes in formative indicators cause changes in 
the construct, these indicators are generally not interchangeable, and are not required to have the same 
antecedents and consequents or be highly correlated (Jarvis et al., 2003; Petter et al., 2007). We use the term 
"item" ("indicator") when we measure a construct reflectively (formatively). For reflective constructs, a simple 
regression is performed with each item individually regressed on its latent variables; estimating inside the latent 
construct score to determine the outer loading. Loadings represent the correlation between the indicator and the 
latent construct. An indicator with a low loading implies that the indicator has little shared variance with the 
latent construct. For formative constructs, the weights are the beta coefficients between the latent construct and 
indicators in a multiple regression analysis. Weights correspond to the beta coefficient weights calculated as part 
of a multiple regression analysis and represent the relative importance of each indicator in the formation of the 
latent construct component score (Lee et al., 2011). 
Note 3. The indicators are unlikely to be correlated because a change in one indicator should not automatically 
result in a change in all other indicators. On the other hand, each item is measured by different questions that 
measure the same aspect. 
Note 4. Unlike variance–covariance-based SEM, which attempts to minimize the difference between sample 
covariance and those predicted by a theoretical model on the underlying assumptions of normal multivariate 
distribution (Chin, 1998), PLS estimates the structural model using an iterative OLS regression-like procedure, 
which aims to explain variance of the dependent variables by minimizing the residual variance of all dependent 
variables (both, latent and observed). 
Note 5. Lee et al. (2011) suggest that future research using this approach should explain the justification of 
constructs as reflective or formative, and give details on the development of the scales, the software used, the 
power and the effect size. We aim to do this in this paper. The f square effect size is 0.231 (See Durlak, 2009). 
Note 6. Using a covariance based SEM technique to model constructs as formative can result in unidentified 
models (Kline 2006) or in admissible solutions (Fornell and Bookstein 1982). PLS however is suitable for 
modeling constructs measured either reflectively, or formatively or in a combination of the two ways (Chin 
1998). 
Note 7. The PLS approach comprises a measurement model that specifies relations between manifest items 
(observed values for specific survey questions) and the latent constructs that they represent (i.e., unobserved 
values), plus a structural model that identifies relations among constructs. SEM is a merger of two powerful 
approaches (Lee et al. 2011), factor analysis and path analysis, and allows researchers to simultaneously assess 
the measurement model (traditionally accomplished with factor analysis) and the structural model (traditionally 
accomplished with path analysis). 
Note 8. The items included in the model are those left after dropping items with low and insignificant loadings 
from the construct measure. 
Note 9. Before the analysis, we check the factorability of items. The Bartlett test of sphericity shows that 
nonzero correlations exist at the significance level of 0.000 for all the variables (untabulated). The 
Kaiser–Meyer–Olkin measure of sampling adequacy (untabulated) is met in all cases with an MSA of >0.50 
(Chapman and Kihn, 2009). 
Note 10. We use confirmatory factor analyses instead of an explorative factor analysis because the framework to 
measure IA effectiveness is established in advance. 
Note 11. The weighting scheme is “Path”. Because there may be weaknesses in software, we repeat the analysis 
with two different types of software, and the results hold. 
Note 12. The same results are found running a principal component analysis rotated. 
Note 13. We repeat the analysis without the variable CAE experience and obtain all ICR higher than 0.75. This 
measure of perceived IA effectiveness yields qualitatively similar results to those in the main analysis of the 
hypothesis. Because the literature emphasizes the importance of CAE experience in measuring IA effectiveness, 
we opt to retain CAE experience in the analysis. 
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