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Abstract 

This study examines selected tax compliance variables within the framework of the Theory of Planned Behaviour 

(TPB), while at the same time testing the validity and adequacy of the TPB model in explaining individual’s tax 

compliance behaviour. The Structural Equation Modelling (SEM) approach, using Partial Least Squares to predict 

behavioral intention and behaviour is also introduced in this study. The analysis was carried out in PLS-Graph, 

which is an analytical tool capable of handling complex causal models, and which simultaneously carries out factor 

analysis, multiple regressions, and path analysis. The data was collected through a mail survey distributed to 

potential respondents selected randomly from the New Zealand Electoral Roll. Hypotheses concerning the effects of 

beliefs and attitudes on intention to comply, and ultimately on behaviour, were proposed and tested. The key 

elements of the research model were grounded in the Theory of Planned Behaviour, Deterrence Theory, Procedural 

Justice Theory, Process Model of Regulation Theory (an offshoot of Procedural Justice Theory) and Motivational 

Posturing Theory which included economic and non-economic variables. The findings reveal the importance of 

norms in tax compliance behaviour (personal, social and societal) and that non-economic variables also have an 

important role in tax compliance behaviour. The findings also provide justification for the use of the TPB framework 

for tax compliance research and the use of the PLS-Graph methodology for analysing compliance data.   

1.  INTRODUCTION  

A large volume of research over the last four decades has examined the reasons for taxpayers’ 

noncompliance with the tax laws (for example, Roth et al., 1989; Andreoni et al., 1998; Niemirowski et 

al., 2001; and Alm, 2012).2 Kirchler (2007) observes that despite the significant increase most research 

appears to be continually based on the economic model of tax compliance, albeit with some 

modifications.   

The genesis of the Economic Deterrence Models is in Becker’s (1968) Theory of Crime, which relies on 

the theory of a rational individual who weighs expected utility against expected costs (Allingham & 

Sandmo, 1972; and Srinivasan, 1973). The traditional approach in tax compliance literature, therefore, 

tends to focus mainly on the direct incentives, which include the probability of audit, the probability of 

detection, and the severity of penalties imposed for detected shortfalls. The message this gives to tax 

authorities is that tax noncompliance can be reduced and managed by either increasing the penalties 

imposed for any shortfalls, or by increasing administrative expenses (that is, audit rates, which in turn 

will increase the probability of detection). However, over the years, the Economic Deterrence Models 

have received increasing criticism from researchers, whose main contention is that the models predict 

too much tax evasion and too little compliance behaviour, and therefore do not entirely explain tax 

compliance or noncompliance behaviour (Graetz & Wilde, 1985; Alm et al., 1992; Wallschutzky, 1993; 

                                                           
1 This study is a summary of a doctoral research carried out at the University of Canterbury under the supervision of Professor 

Adrian Sawyer and Associate Professor Andrew Maples. 
2 A historical overview of tax compliance research over the last three decades is presented by Niemirowski et al. (2001). 
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Feld & Frey, 2002; Kirchler, 2007; and Slemrod, 2007). Torgler (2007) observes that in many countries 

the level of deterrence is too low to support the high degree of tax compliance.  

One key concern that has been raised over the years, and is still being raised in research since Allingham 

and Sandmo’s (1972) seminal paper, is deterrence. It has been continually debated whether deterrence 

alone encourages compliance. The premise of most prior research on compliance that included a 

measure of deterrence is that: increased levels of deterrence will lead to increased compliance by 

taxpayers because of their fear of being penalised for noncompliance.  However, in proving this 

relationship, the research has still been indecisive as the overall outcome from past research is still 

inconclusive (for example, see Richardson & Sawyer, 2001).   

As a result, other hybrid models (for example, Social Psychology and Fiscal Psychology Models) were 

introduced, which include a range of economic as well as social variables, with tax morale being one of 

the newer variables introduced (McKerchar, 2001).3 Tax morale has yet to be clearly defined, with 

various researchers offering slightly different definitions. However, there is clear consensus that tax 

morale refers to noneconomic variables such as feelings of guilt, sense of civic duty, and moral and 

ethical values (Kirchler, 2007; Kornhauser, 2007; and Torgler, 2007).  

Tax morale was first introduced in the 1960s, and was based on attitudes related to tax compliant and 

noncompliant behaviours (Schmölders, 1959). However, tax morale was rarely used in tax compliance 

research until after the 1990s when interest in tax morale began to emerge. Further studies followed, 

which emphasised the relevance of integrating tax morale into tax compliance models to explain 

compliance behaviour (Schmölders, 1959; Andreoni et al., 1998; Torgler, 2007; and Kirchler, 2007). 

Richardson (2006) examined the relationships between the determinants of tax evasion across 45 

countries, and found that noneconomic determinants, such as behavioural factors, have a strong 

influence on tax evasion behaviour.  

2. OBJECTIVES OF THE RESEARCH    

The main aim of this study is to examine selected determinants of tax compliance behaviour, within the 

framework of Fishbein and Ajzen’s (1975; 2010) Theory of Planned Behaviour (TPB). Based on the TPB, 

three unobservable influences were examined: the influence of attitudes; the influence of relevant 

referents; and perceptions of behavioural control. Further, the TPB based research model was extended 

with the inclusion of a further five unobservable influences: perception of the tax authority; perception 

of the tax system; societal norm (prevalence of compliance or noncompliance); and the perceived 

injustice (or justice) of the Compliance and Penalties Regime (CPR); together with perception of the 

effectiveness of the regime. 

 Overall, the theoretical model developed for this study will provide evidence of the applicability or 

relevance of the TPB in tax compliance research, and provide interested parties with a better 

understanding of the effects of individuals’ beliefs, attitudes and norms on tax compliance.  

                                                           
3 McKerchar (2001) provides a useful discussion on three commonly used models in tax compliance research: Economic 

Deterrence Models, Social Psychology Models and Fiscal Psychology Models.  
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In response to calls for using different methodologies to investigate tax compliance behaviour, another 

aim of this study is to apply Structural Equation Modelling (SEM) analysis with Partial Least Squares 

(PLS), a path modelling technique, together with the application of PLS-Graph, to analyse the survey 

data. The SEM approach, unlike the other widely used methods (such as multiple regression, 

multivariate analysis of variance and factor analysis) which can only examine a single relationship at a 

time, combines factor analysis and multiple regression analysis which enables the investigation of a 

series of dependent relationships (Hair et al., 2006). To date, no other techniques enable the 

assessment of both measurement properties and at the same time test the key theoretical relationships 

in one technique (Hair et al., 2006). Most studies applying SEM have used the covariance-based 

methodology (found in software such as LISREL, AMOS and EQS),4 whereas the PLS-Graph software used 

in the current study is based on PLS methodology. To the best of the author’s knowledge, PLS-Graph has 

been used in only one recent tax compliance study.5 The aim is to introduce an alternative methodology 

to analyse tax compliance data, and a model that is capable of predicting compliance behaviour, which 

does not rely on a normal distribution, or on a large sample size.6  

In order to address the objectives of this study, the relevant areas of literature within the domain of tax 

compliance behaviour were reviewed, including literature on the TPB. The relevant theories underlying 

the research variables were also reviewed. Specific questions arising from the research objectives were 

developed into a number of hypotheses. A survey instrument was then developed to capture the 

responses used to address the hypotheses. 

The main contribution of this study is to present an alternate methodology to analyse tax compliance 

behaviour and the extension of the TPB model to incorporate other determinants of tax compliance 

behaviour. As such this paper will focus on the extended TPB model and on the application of PLS-Graph 

methodology to analyse tax compliance data.  

The remainder of this paper is organised in the following manner. Section 3 presents the theoretical 

frameworks applied in developing the research model and the development of the hypothesis. The 

methodological approach is discussed in section 4. This is followed by section 5 which outlines the data 

analysis process adopted for this study (using PLS-Graph) and presents the results of the analysis. Finally, 

section 6 concludes this study by summarizing the findings and its implications for the tax authority. The 

final section also lists some potential limitations of this study and provides some suggestions for future 

research.   

3. THEORETICAL FRAMEWORK AND DEVELOPMENT OF HYPOTHESES 

This study draws upon the Theory of Planned Behaviour (TPB) as the key underlying framework and four 

other theoretical frameworks, including relevant literature to guide the current research.  

 

                                                           
4 LISREL, AMOS and EQS are software used for SEM analysis, which are all based on the covariance approach. 
5 This study was reported in two parts, the first part in 2009 followed by the second part in 2011 (Saad, 2009; 2011).      
6 A small sample size and data that are not normally distributed are commonly associated with survey research. 
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Theory of Planned Behaviour 

Ajzen’s (1991) Theory of Planned Behaviour (TPB) posits that individuals make rational choices to 

engage (or not engage) in the behaviour of interest. The choices made are influenced by individuals’ 

own beliefs about the outcome and the evaluation of the favourableness (or unfavourableness) of the 

outcomes from engaging in the target behaviour. These beliefs and expected outcomes underlie three 

conceptually distinct salient beliefs, which are central to the TPB Model: behavioural beliefs (perceived 

beliefs about the likely outcomes from engaging in the target behaviour and the evaluation of the 

desirability of these outcomes); normative beliefs (perceived social pressure); and control beliefs 

(perceived ease or difficulty of engaging in a desired/undesired behaviour). Collectively, these elements 

influence individuals’ intentions to engage in the target behaviour. An individual’s intention to behave in 

turn (together with the direct effect of perceived behavioural control) influences an individual’s 

behaviour.  

Since its development some twenty years ago, the TPB has been widely used to explain human 

behaviour. The literature suggests that the TPB is one of the most influential models in predicting 

behavioural intentions and behaviours, and it has been comprehensively validated in the behavioural 

domain (Ajzen, 1991; Ajzen & Driver, 1991; Madden et al., 1992; Parker et al., 1995 and Ajzen, 2010).   

Procedural Justice Theory 

Procedural Justice Theory (PJT) which was developed by Thibaut and Walker (1975) and Leventhal 

(1980) can be described as a process by which individuals apply one or multiple justice rules to 

determine the allocative fairness of a process. If the process is perceived to be procedurally fair, the 

authority will have legitimacy, and any decisions made by the authority are more likely to be accepted, 

even if the outcome is unfavourable. Procedural Justice rules were adapted in this study to examine 

respondents’ perception of the application of the CPR (penalties regime) by the tax authority, and its 

effect on attitude towards tax compliance.7   

Process Model Regulation (PMR) 

Tyler’s (2010) Process Model Regulation (PMR) was developed from Procedural Justice Theory and has 

important implications for legal authorities. Such authorities are entrusted with establishing a law-

abiding society by securing citizens’ voluntary compliance with the legal authorities’ decisions, and long-

term compliance with the law (Tyler, 2010). The PMR posits that “the effects of procedural justice 

during interactions with legal authorities can continue over time and eventually lead to voluntary 

cooperation of and support for legal authorities in one’s daily life” (Tyler, 2010, p. 974). This suggests 

that the effects of frequent interactions involving positive justice judgments influences individuals’ 

evaluation about the legitimacy of the legal authority.  The perceived legitimacy in turn will lead to 

feelings of obligation to observe the laws. Based on this, PMR can also be successfully applied by the tax 

authority to influence compliance behaviour, by increasing the individuals’ perceptions of the legitimacy 

                                                           
7 Leventhal (1980) identified six justice rules which include: consistency, accuracy, bias suppression, correctability, 

representation and ethicality.   
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of the tax authority, which in turn will encourage taxpayers to voluntarily comply with their tax 

obligations. This study will therefore focus on the perceptions of the taxpayers towards the tax 

authority, and examine the relationships between the tax authority and taxpayers’ compliance 

behaviour.    

Deterrence Theory 

Deterrence Theory was developed from the original work of Becker (1968) and is based on the rational 

person, who seeks to maximise utility. Criminal behaviours are deterred by either increasing the 

probability of arrest, the certainty of conviction of those arrested, or the severity of the punishment. 

Deterrence Theory posits that individuals behave rationally and will choose among competing lawful 

and unlawful alternatives in order to achieve maximum utility of their choices, subject to various 

constraints. Unlawful or criminal behaviour can be considered to be risky. Taxpayers will make choices 

as to how much of their income to report and how much to suppress, and will make their decisions 

based on the perceived probability of the underreporting being detected, the perceived certainty of 

being punished for the underreporting, and the certainty and severity of the penalties imposed 

(Allingham & Sandmo, 1972). From a tax perspective, the increased probability of detection for 

noncompliance, together with the increased certainty and severity of the punishment, will act as a 

deterrent.  

Literature based on the sociological theory of deterrence indicates that the three independent 

mechanisms of control, fear of legal punishment (imposed by the state), fear of social disapproval 

(imposed by peers) and influence of moral conscience (imposed by self) ) make an independent and 

significant contribution in deterring individuals from engaging in unlawful or criminal behaviour. In a tax 

context, the three mechanisms of control include: the threat of penalties imposed on any tax shortfall 

detected (legal sanctions); the threat of social disapproval from peers whose norms would be to fully 

comply with their tax obligations (subjective norm); and the threat of feelings of guilt subsequent to 

violating an internalised norm (personal norm), which in this case is complying fully with the tax laws. 

Deterrence Theory is used to measure attitudinal beliefs and effectiveness of the CPR and have been 

widely applied in tax compliance research (Andreoni et al., 1998; Slemrod et al., 2001; Devos, 2004; 

Schauer & Bajor, 2007 and  Nussim & Tabacch, 2009).   

Motivational Posturing Theory  

The final theoretical framework used for this study is the Motivational Posturing Theory (MPJ), which 

describes the social distance, or motivational postures, and which was also incorporated into the 

research model. Motivational postures are used by taxpayers to express their relationship with the tax 

authority. The postures range from compliance oriented attitudes (or deference) to noncompliance 

oriented attitudes (defiance), and individuals adopt different postures in response to different signals 

from authority (Braithwaite, 2003a).8 The more social distance individuals place between themselves 

and the tax authority, the more difficult it is for the tax authority to deal with this group. Conversely, 

                                                           
8 The four motivational postures are commitment (act in the interest of society), capitulation (acceptance of the tax authority), 

resistance (apprehension towards the tax authority) and disengagement (display of contempt towards the tax authority).  
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those who place the least distance between themselves and the tax authority tend to accept the 

legitimacy of the tax authority, making it easier for the authority to regulate this group.   

3.1 Research Model and Development of the Hypotheses 

 

The research model which includes the hypotheses to be tested for this study is presented in Figure 3.1 

below. The hypotheses developed are based on the propositions that attitudes (based on both legal and 

non-legal sanctions), subjective norm, and perceived behavioural control (all elements of the TPB), 

together with other determinants of tax compliance behaviour, namely, societal norm, perceptions of 

the tax authority, perceptions of the tax system, and the social distance between taxpayers and the tax 

authority; will collectively influence taxpayers’ intentions to comply (or not comply) with the tax laws. 

Support is also provided for the propositions that the justice elements of the CPR and the perceived 

effectiveness of the CPR contribute towards influencing the attitudes of taxpayers, and ultimately their 

tax compliance behaviour.  

Figure 3.1 – Research Model and Hypothesis 

 

3.1.1  Influence of Behavioural Intentions  

Behavioural intention is an antecedent to actual behaviour (Ajzen, 1991). The TPB posits that 

behavioural intention is the most influential predictor of behaviour. A positive intention to comply with 
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the tax laws will positively influence tax compliance behaviour. This prediction is reflected in the 

following hypothesis, which proposes to test the relationship between behavioural intention and 

behaviour:  

 
H1:   A POSITIVE (BEHAVIOURAL) INTENTION TO COMPLY WILL POSITIVELY INFLUENCE A PERSON’S TAX 

COMPLIANCE BEHAVIOUR.   

3.1.2  Influence of Attitudes   

Attitudes can influence a person’s intention by increasing the person’s motivation to engage in a 

particular behaviour. That is, individuals are more likely to engage in behaviours that are perceived to 

have favourable outcomes for them, and are less likely to engage in activities that are associated with 

unfavourable outcomes.9  

Attitudes based on non-legal sanctions include measures of guilt feelings, sense of civic duty and moral 

values. These are collectively referred to as tax morale, and are considered to have significant influence 

on tax compliance behaviour (Hanno & Violette, 1996; Kirchler, 2007; Kornhauser, 2007; and Torgler, 

2007). Attitudes based on legal sanctions include measures of perceived probability of detection, 

perceived certainty of punishment and perceived severity of penalties. A majority of the available 

literature on tax compliance, based on the economic models of tax compliance, report a significant 

relationship between these elements of legal sanctions and tax compliance behaviour (Jackson & 

Milliron, 1986; Carnes & Englebrecht, 1995; Maciejovsky et al., 2001; and Richardson & Sawyer, 2001). 

However, an increasing number of studies indicate the lack of this predicted effect on tax compliance 

(Kirchler, 2007; Kornhauser, 2007; and Torgler, 2007).  

The prediction is that taxpayers with a positive attitude (based on informal or non-legal sanctions) 

towards tax compliance are more likely to develop strong intentions to comply with their tax 

obligations. Conversely, taxpayers with a positive attitude based on effects of formal (or legal) sanctions 

will not have any significant effect on behavioural intentions. This is reflected in the following two 

hypotheses, which propose to test the relationships between attitudes and intentions to comply:    

H2a: A POSITIVE ATTITUDE (BASED ON INFORMAL SANCTIONS) TOWARDS TAX COMPLIANCE WILL HAVE A 

POSITIVE EFFECT ON BEHAVIOURAL INTENTIONS.  

H2b:  A POSITIVE ATTITUDE (BASED ON FORMAL SANCTIONS) TOWARDS TAX COMPLIANCE WILL NOT HAVE ANY 

EFFECT ON BEHAVIOURAL INTENTIONS.  

3.1.3  Influence of Subjective Norms 

The TPB predicts that subjective norm, which comprise of normative beliefs and motivation to comply, 

will influence individuals’ intentions to engage in target behaviours (Ajzen, 2010). Normative beliefs, for 

the purpose of this study, were operationalised with three measures: perception of important referent’s 

                                                           
9 Two constructs measure attitude, one is based on legal sanctions and the other based on non-legal sanctions.  



8 
 

expectations; perception of important referent’s own behaviour, and perception of the threat of losing 

important referent’s respect.   

Individuals who believe that important referents think they should engage in the target behaviour, and 

who are motivated to conform to important referents’ expectations, will hold a positive subjective norm 

(Fishbein & Ajzen, 2010). Conversely, if the individual perceives that important referents think that the 

individual should not engage in the behaviour, a negative subjective norm will result. Further, an 

individual who is less motivated to comply with important referents’ expectations will hold a relatively 

neutral subjective norm. In a tax context, individuals who believe an important referent expects them to 

comply with their tax obligations will conform, provided they are also motivated to do so. 

Empirical evidence provides support that taxpayers who believe their friends and acquaintances are 

non-compliers are more likely to not comply themselves (Grasmick & Scott, 1982; and Spicer, 1986). 

Consistent with these findings, taxpayers who believe that important referents are compliant (or not 

compliant) will themselves comply (or not comply). 

Several studies have identified a relationship between the threat of losing respect from peers and tax 

compliance (Grasmick & Scott, 1982; and Grasmick & Bursik, 1990). Individuals, who believe that they 

would lose the respect of their peers or referents if they do not comply, and who value the referents’ 

respect, are more likely to comply. Although in most cases individuals’ tax compliance decisions are not 

publicly available, the perceived fear of losing their peers’ respect will, nevertheless, act as a deterrent 

against noncompliance.  

Based on the above predictions, a taxpayer’s behavioural intention will be influenced by perceived social 

pressures from relevant referents, and the strength of the taxpayer’s motivation to meet the referents’ 

expectations. This prediction is stated formally in the following hypothesis, which proposes to test the 

relationship between subjective norm and behavioural intention:  

H3:  POSITIVE SUBJECTIVE NORMS WILL POSITIVELY INFLUENCE BEHAVIOURAL INTENTIONS.    

3.1.4 Influence of Perceived Behavioural Control  

The TPB posits that an individual’s behaviour can be predicted by the individual’s appraisal of his or her 

ability, and the perceived ease (or difficulty) in performing (or refraining from or avoiding) the target 

behaviour (Ajzen, 1991). Control is achieved by having the relevant skills, opportunities, resources and 

the absence of any obstacle in performing the desired behaviour (Madden et al., 1992). Perceived 

behavioural control (PBC) was operationalised by three variables: presence (or absence) of opportunity; 

visibility of the income (third party reporting); and financial distress (cash flow problems). Those with 

the opportunity are in control of their income, and therefore will have a higher level of control over 

their tax reporting behaviour (Warneryd & Walerud, 1982; Robben et al., 1990; and Slemrod, 2007). 

Income subject to third party reporting or income that is highly visible has a significant influence on 

compliance (Kagan, 1989; Carnes & Englebrecht, 1995). A highly visible income stream would impede or 

represent an obstacle to any noncompliant intentions. Warneryd and Walerud (1982) suggest that 
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financially distressed individuals are more likely to engage in tax evasion than those experiencing less or 

no economic strain. The lack of funds to pay taxes would inhibit or present an obstacle to any 

compliance intentions taxpayers may have. Studies have also demonstrated that financial constraints 

have a direct and strong influence on the compliance behaviour of self-employed taxpayers (Loo et al., 

2008).  

Therefore, the greater the individuals’ beliefs about the presence of factors that may facilitate (or 

impede) individuals complying with the tax laws, the greater will be their control in undertaking (or not 

undertaking) the behaviour (in this case underreporting income).10 This prediction is stated formally in 

the two following hypotheses, which test the relationships between PBC and behavioural intentions, 

and between PBC and behaviour:  

H4a:  A LOW DEGREE OF PBC WILL POSITIVELY INFLUENCE A PERSON’S BEHAVIOURAL INTENTIONS TO COMPLY.  

 H4b:  A LOW DEGREE OF PBC WILL POSITIVELY INFLUENCE A PERSON’S TAX COMPLIANCE BEHAVIOUR.  

3.1.5 Influence of Societal Norms  

The literature provides evidence that individuals will comply with their tax obligations as long as they 

believe that compliance is prevalent among the general population. Cialdini and Trost (1998), who 

referred to societal norms as descriptive norms, define this as values or principles developed from 

observing how others behave in certain situations. In the current study, societal norm refer to the 

perception of the tax compliance behaviour of society at large; in particular, the perception of whether 

tax compliance (or noncompliance) is prevalent in society.  

The influence of societal norm is considered to be an important determinant of the tax compliance 

behaviour of individuals. If a taxpayer believes that other taxpayers are cheating with their taxes, or 

even accepting noncompliant behaviour from others, then the taxpayer will also be tempted to cheat 

with his or her taxes (Bergman, 2002; Sandmo, 2005; and Alm, 2012). Alm (2012) contends that the 

more prevalent noncompliance is perceived to be, the more socially acceptable noncompliance would 

become, leading to a lower subjective probability of detection.  

Based on prior studies, the proposition is that taxpayers will comply with their tax obligations as long as 

they believe that compliance is the society norm.  This prediction is reflected in the following 

hypothesis, which proposes to test the relationship between individual taxpayer’s perception of the tax 

compliance behaviour of the general population of taxpayers, and the individual’s own compliance 

behaviour:   

H5: PERCEPTION OF THE PREVALENCE OF TAX COMPLIANCE BY THE GENERAL POPULATION (POSITIVE 

SOCIETAL NORM) WILL POSITIVELY INFLUENCE A PERSON’S BEHAVIOURAL INTENTIONS. 

  

                                                           
10 The behaviour referred to in the questionnaire is underreporting income, which means a low level of control will impede any 

noncompliant intentions and encourage compliance instead. 
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3.1.6 Influence of Perceptions of the Tax System  

Evidence from prior literature suggests that individuals’ attitudes and perceptions of the tax system are 

related to their compliance behaviour. Perceived inequalities in the tax system are associated with 

noncompliant behaviour (Cowell, 1990). Sheffrin and Triest’s (1992) review of attitudinal literature 

provides evidence that individuals’ attitudes and perceptions of the tax system are related to tax 

compliance. Studies have even demonstrated that attitudes towards the tax system are more important 

than other economic variables in explaining noncompliant behaviour (Kirchler, 1999).  

The predicted effect of a favourable or positive perception of the tax system positively increases a 

person’s tax compliance behaviour. Conversely, they are less likely to comply fully if they view the tax 

system unfavourably. This leads to the proposition that a favourable view of the tax system is a positive 

predictor of intentions to comply and tax compliance behaviour. The prediction is stated formally in the 

following two hypotheses, which test the relationships between perceptions toward the tax system and 

behavioural intentions, and between perceptions toward the tax system and behaviour: 

H6a:  A FAVOURABLE VIEW OF THE TAX SYSTEM WILL HAVE A POSITIVE INFLUENCE ON A PERSON’S 

BEHAVIOURAL INTENTION TO COMPLY.  

H6b: A FAVOURABLE VIEW OF THE TAX SYSTEM WILL HAVE A POSITIVE INFLUENCE ON A PERSON’S TAX 
COMPLIANCE BEHAVIOUR.  

3.1.7  Influence of Perceptions of the Tax Authority 

The literature on PJT’s PMR (discussed earlier in this chapter) theorises that favourable perceptions of 

the tax authority will increase the authority’s legitimacy (Gilligan & Richardson, 2005; and Tyler, 2010). 

The legitimacy of the tax authority, in turn, will result in taxpayers feeling obliged to obey the tax laws 

administered by the legitimate tax authority. Based on literature from PJT, the above construct was 

developed to measure the perceived fairness of the tax authority in its administration and enforcement 

of the tax laws.   

The PMR suggests that taxpayers who have a positive view of the tax authority will not question its 

legitimacy, and thus they will be more likely to comply with the tax authority’s rules. A more positive 

attitude towards the tax authority will increase the taxpayer’s intentions to comply with the tax rules. 

Conversely, a negative view will lead to less motivation to comply, resulting in lowering the taxpayer’s 

intentions to comply, and lowering the level of compliance. The proposed hypothesis attempts to test 

the relationship between favourable (or unfavourable) perceptions towards the tax authority and 

behavioural intentions, and between behaviour.  The predictions are formally stated in the following 

two hypotheses:  

H7a: A POSITIVE VIEW OF THE TAX AUTHORITY WILL POSITIVELY INFLUENCE A PERSON’S BEHAVIOURAL 

INTENTIONS.  
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H7b:  A POSITIVE VIEW OF THE TAX AUTHORITY WILL POSITIVELY INFLUENCE A PERSON’S TAX COMPLIANCE 

BEHAVIOUR.  

3.1.8  Influence of Motivational Postures (Social Distance)  

The theoretical framework presented in the previous section suggests that when taxpayers face 

regulations imposed by the tax authorities, they respond in ways that meet their own interests and 

needs (Braithwaite, 2003a). Taxpayers respond by adopting one of the motivational postures which 

corresponds to the distance taxpayers have placed between themselves and the authority. A deference-

oriented motivational posture reflects the least social distance between the taxpayer and the tax 

authority, whereas, a defiance-oriented motivational posture places the most social distance between 

the taxpayer and the tax authority. Consistent with the theoretical framework, it is predicted that the 

least social distance a taxpayer places between himself or herself and the tax authority (the deference 

postures) will be reflected in more positive tax compliance behaviour. The predicted influence of 

taxpayer’s motivational posture on tax compliance behaviour is formally stated in the following 

hypothesis:  

H8:  THE DEFERENCE POSTURES (OR LEAST SOCIAL DISTANCE ADOPTED) WILL POSITIVELY REFLECT A MORE 

POSITIVE TAX COMPLIANCE BEHAVIOUR. 

3.1.9 Influence of Justice Rules of the Compliance and Penalties Regime  

The predictions from the theoretical framework presented in the previous section suggest that 

taxpayers’ perceived procedural fairness of the application of the CPR by the tax authority may influence 

taxpayers’ compliance behaviour, and attitudes towards compliance (Thibaut & Walker, 1975; and 

Leventhal, 1980). Generally, equity considerations (based on justice rules of PJT) have received much 

attention in the tax compliance literature. Experimental and survey findings indicate that higher equity 

leads to higher compliance behaviour, while lower perceived equity leads to lower tax compliance 

(Torgler, 2007).  

Based on this argument, the prediction is that taxpayers who perceive the enforcement procedures of 

the CPR to be procedurally fair are likely to be more compliant, and this perception is also likely to 

positively influence attitudes. The predictions are summarised in the following two hypotheses, which 

test the relationships between perceived procedural fairness of the CPR with tax compliance behaviour, 

and attitudes, respectively. These predictions are formally stated in the hypotheses below: 

H9a:  A FAVOURABLE JUSTICE PERCEPTION OF THE CPR WILL POSITIVELY INFLUENCE A PERSON’S TAX 

COMPLIANCE BEHAVIOUR.  

H9b:  A FAVOURABLE JUSTICE PERCEPTION OF THE CPR WILL POSITIVELY INFLUENCE A PERSON’S ATTITUDE 

TOWARDS TAX COMPLIANCE. 



12 
 

3.1.10 Effectiveness of the Compliance and Penalties Regime  

Deterrence Theory posits that the perceived probability (or threat) of penalties will deter 

noncompliance or encourage compliance (Alm et al., 1990; and Maciejovsky et al., 2001). It therefore 

follows that the perceived effectiveness of the CPR will also deter noncompliant behaviour. While a 

large body of literature has examined the effect of penalties, very few, if any, studies have examined the 

influence of the perceived effectiveness of a penalties regime on attitudes and tax compliance 

behaviour, respectively. The effectiveness of the CPR is operationalised by three measures which 

appraise respondents’ perceptions of the general effectiveness of the regime in deterring 

noncompliance. These include: the perceived effectiveness of the CPR; the fear of being penalised under 

the CPR; and the need to avoid penalties.   

The prediction proposed in this study is that taxpayer’s decisions to comply are influenced by the 

perceived effectiveness of the CPR regime in deterring noncompliant behaviour. This prediction is 

reflected in the following two hypotheses, which propose to test the relationships between the 

perceived effectiveness of the CPR, and attitudes (based on legal and non-legal attitudes), and on 

behaviour, respectively. The predicted effects of perceived effectiveness of the CPR on taxpayer’s 

attitudes towards compliance behaviour, and behaviour, are stated in the following two hypotheses:  

H10a:  PERCEIVED EFFECTIVENESS OF THE CPR WILL POSITIVELY INFLUENCE A PERSON’S TAX COMPLIANCE 

BEHAVIOUR. 

 H10b:  PERCEIVED EFFECTIVENESS OF THE CPR WILL POSITIVELY INFLUENCE A PERSON’S ATTITUDE TOWARDS 

TAX COMPLIANCE.  

In summary, it is proposed that the TPB and other behavioural determinants incorporated into the TPB 

based research model will be able to predict tax compliance behaviour. 

4. METHODOLOGY 

4.1 Data Collection and Sampling 

A self-reported questionnaire was used to collect data from proxy taxpayers (due to the Inland Revenue 

Department not willing to provide access to the actual taxpayer population and/or actual compliance 

data held). The survey instrument was distributed to subjects randomly selected from the New Zealand 

Electoral Roll which yielded a response rate of 21 percent with 180 useable responses.   

4.2 The Questionnaire and Measurement scales 

The questionnaire comprised 119 items measuring the elements of the extended TPB model; attitudes 

towards behavioural intent based on legal sanctions; attitudes towards behavioural intent based on 

non-legal sanctions, subjective norms, perceived behavioral control, societal norms, tax authority, tax 

system, social distance, effectiveness of the CPR and procedural fairness of the CPR. Behaviour was 

measured by past behaviour, while Behavioural Intent was measured by responses to a hypothetical 

scenario and measures of a person’s’ self-reported moral intentions to comply. A 7-point Likert scale 
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was used to measure all belief strengths and outcome evaluations based on a unipolar mode from 1 to 

7. Other items were measured on a (positive-to-negative) 7-point Likert scale ranging from “strongly 

agree” to “strongly disagree”, with the moderate scores between these two extremes.  

Behaviour refers to respondents’ self-reported past tax compliance behaviour and is used as a proxy for 

measuring actual behaviour. This construct is measured by two items: the number of times income has 

been suppressed and the amount of income suppressed in the past.   

Behavioural intent refers to respondents’ intention to comply (or not comply) with their tax obligations. 

Behavioural intent is an immediate antecedent of actual behaviour and is influenced by attitude towards 

the behaviour, subjective norm and perceived behavioural control (Fishbein & Ajzen, 1975; 2010). This 

dependent variable is measured by two items: one is based on a hypothetical question on income 

suppression (willingness to suppress income) and the second item is measured by respondents’ 

willingness to pay the correct amount to taxes. 

Attitudes towards the behaviour refer to an individual’s beliefs of the favourableness or 

unfavourableness of the behaviour of interest, and the evaluation of the outcomes from engaging in the 

behaviour (Fishbein & Ajzen, 1975; 2010). Extending the concept of attitudes to tax compliance 

behaviour, attitudes are measured by the perceived desirability of complying with the tax laws. Two 

different types of attitudes were used in the current research model: attitudes based on legal sanctions 

(probability of detection, probability of punishment and severity of punishment); and attitudes based on 

non-legal sanctions (tax morale, such as moral values, sense of civic duty and feelings of guilt). Each 

attitude construct is measured by three composite indexes of behavioural belief strengths and outcome 

evaluation.  

Subjective norm refer to beliefs about the normative expectations of important referents and the 

motivation to comply with these expectations. The norms are more narrowly defined and refer to the 

performance of a particular behaviour (Fishbein & Ajzen, 1975; 2010). Subjective norm consists of three 

composite measures, representing three aspects of subjective norm. Each of these composite measures 

assesses the normative beliefs and the motivation to comply. These measures include: referents’ 

expectations of them, referents’ own tax paying behaviour, and perceived loss of respect from the 

referent(s) if they do not comply with their tax obligations. 

Perceived behavioural control is defined as the extent to which an individual believes that the individual 

is capable of performing the target behaviour (Fishbein & Ajzen, 1975; 2010). This involves considering 

the presence or absence of factors that may facilitate or impede performance of the behaviour, and the 

individual’s control over these factors. PBC comprises three items measuring control beliefs and another 

three measuring perceived control. Each measure is a composite score of control beliefs and the 

frequency of occurrence of these control beliefs. The three measures of PBC refer to the presence of 

opportunities, income subject to third party reporting and financial distress experienced during the 

compliance decision-making process.   
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Societal norm or perceptions of the prevalence of others’ tax paying behaviour refer to an individual’s 

views of the tax compliance behaviour of the population at large (Kirchler, 2007). It is a measure of an 

individual’s perception of whether the general public is compliant (or not compliant), leading to beliefs 

that compliance (or noncompliance) is the society norm, and is measured by ten indicators.   

Perceptions of the tax authority refer to an individual’s perception of the legitimacy of the tax authority, 

which in turn is considered to influence an individual’s compliance behaviour (Tyler, 2010). 

Respondents’ view of the tax authority is measured by seven indicators. 

Perception of the tax system refers to an individual’s general view of the tax system, that is, whether the 

individual views the system in a positive or negative light (Kirchler, 1999). Respondents’ view of the tax 

system is measured by four indicators.  

Procedural justice elements measure an individual’s judgments of the procedural fairness of procedures 

applied by the tax authority. These elements are based on the justice rules developed by Leventhal 

(1980), and evaluate the perceived procedural fairness of the CPR and are measured by three indicators. 

Effectiveness of the penalties regime generally refers to an individual’s perception of whether the CPR is 

effective in deterring noncompliance. The measures are based on general Deterrence Theory (Allingham 

& Sandmo, 1972) and are measured by three indicators.11 

Motivational postures refer to the social distance an individual places between the individual and the tax 

authority when responding to regulations imposed by the tax authority (Braithwaite, 2003a; 2003b). The 

four postures were measured by twelve indicators developed by Braithwaite (2003a) 

5. DATA ANALYSIS 

5.1 Descriptive Analysis  

The means, standard deviation, and minimum and maximum scores were computed for each of the 

Theory of Planned Behaviour (TPB) constructs and its corresponding measures. The composite scores for 

the means of each construct were derived by adding up all the expectancy and value items’ scores and 

then averaging the summed score. Likewise, the composite score for the means of each measure was 

derived by adding up the expectancy and value item scores of each individual measure. The average 

score for each construct, and each measure, was then described in terms of means and standard 

deviation, and presented in the tables that follow. Lower scores indicate increased importance of an 

item towards intentions to comply, whereas higher scores indicate the importance of an item towards 

intentions not to comply.  

                                                           
11 The CPR sets out two distinct regimes to penalise noncompliant behaviour, which comprise a civil penalties regime and 

penalties for criminal offences. The current study is based on civil penalties which excludes tax evasion (which comes under the 

criminal penalties regime).  
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5.1.1 Measures of Attitudes 

 Table 5.1 presents descriptive statistics for the attitudes towards the behaviour construct. Overall, non-

legal sanctions (means score of 2.76) appear to influence individual’s tax compliance decisions more 

than legal sanction (means score of 3.31). For non-legal sanctions the more important measure 

influencing intentions to comply is the sense of moral obligation towards paying tax (means score 2.11). 

This is followed by the sense of civic duty and feelings of guilt associated with tax compliance 

(noncompliance) behaviour. In terms of legal sanctions, the most influential individual measure appears 

to be the severity of punishment for noncompliance (means score of 2.85) followed by the certainty of 

punishment and certainty of detection.   

Table 5.1: Descriptive Statistics for the Attitude Constructs and its Measures 

Attitude Indicators N Min Max Mean Std Dev. 

Non-Legal Attitude 

ATTI 6 1.00 5.80 2.76 1.01 

Civic (Civic Duty) 2 1.00 5.50 2.59 1.02 

Moral (Moral Obligation) 2 1.00 7.00 2.11 1.36 

Guilt (Guilt Feeling) 2 1.00 7.00 3.58 1.44 

Legal Attitude 

ATT2 6 1.00 6.67 3.31 1.29 

COD (Certainty of Detection)  2 1.00 7.00 3.71 1.82 

COP (Certainty of Punishment)  2 1.00 7.00 3.36 1.46 

SOP (Severity of Punishment)  2 1.00 7.00 2.85 1.46 

5.1.2 Measures of Subjective Norms 

Descriptive statistics for subjective norm are displayed in Table 5.2. In summary the low means score of 

2.84 indicate the relative importance of subjective norm in influencing behavioural intention (to 

comply). In terms of the individual measures of subjective norm, referents’ expectations of individuals’ 

compliance behaviour was comparatively more influential on intentions than the other measures. This is 

followed by referents’ own compliance behaviour, and the threat of losing referents’ respect if they do 

not conform to referents’ expectations.  

Table 5.2: Descriptive Statistics for the Subjective Norm Construct and its Measures 

SNORM Indicators N Min Max Mean Std Dev 

Subjective Norm (SNORM) 

SNORM 6 1.00 6.33 2.84 1.39 

Snorm 1 (comply with referents’ expectation) 2 1.00 7.00 2.65 1.69 

Snorm 2 (comply with referents’ behaviour)  2 1.00 7.00 2.73 1.53 

Snorm 3 (losing referents’ respect) 2 1.00 7.00 3.15 1.78 
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5.1.3 Measures of Perceived Behavioural Control 

The descriptive statistics for PBC are provided in Table 5.3. In summary, respondents’ lower means score 

(2.51) indicates PBC’s strong influence on individuals’ compliance decisions. For the individual measures 

of PBC, the presence or absence of income subject to third party reporting appears to be the more 

important measure influencing taxpayers’ intentions to comply. This is followed by the presence (or 

absence) of opportunity to underreport income and ease of justifying underreporting when under 

financial distress.   

Table 5.3: Descriptive Statistics for Perceived Behavioural Control Construct and its Measures 

PBC Indicators N Min Max Mean Std Dev 

Perceived Behavioural Control (PBC)  

PBC 6 1.00 6.00 2.51 1.25 

PBC1 (opportunity to underreport)  2 1.00 7.00 2.56 1.47 

PBC2 (income subject to third party 
reporting)  

2 1.00 5.33 2.33 1.27 

PBC3 (financial distress) 2 1.00 7.00 2.64 1.34 

5.1.4 Measures of Behavioural Intention 

The descriptive statistics in Table 5.4 for Behavioural Intention displays a low means score (2.90), 

indicating that this construct influences respondents tax compliance behaviour more than respondents’ 

noncompliant behaviour. Interestingly, at the indicator level, the means scores differ significantly 

between BI1 and BI2. The means for the hypothetical scenario displays a means score of 4.03 which is in 

the mid-range of the scale, whereas the means for respondents’ intentions scored much lower at 1.76. 

This may be the result of combining a direct question on intentions with a question based on a 

hypothetical question.   

Table 5.4: Descriptive Statistics for Behavioural Intention Construct and its Measures 

BI Indicators N Min Max Mean Std Dev 

Behavioural Intention (BI) 

BI 2 1.00 6.00 2.90 1.46 

BI1 (hypothetical scenario compliance)  1 1.00 7.00 4.03 2.40 

BI2 (obligation/intention to comply) 1 1.00 5.00 1.76 1.06 

 

5.1.5 Measures of Behaviour 
 

Finally, the descriptive statistics for the Behaviour construct measured by past behaviour is presented in 

Table 5.5 below. Consistent with the other results, the means score for the Behaviour construct and its 

measures all display low values. Considering that this measure is based on past behaviour, perhaps the 

scores indicate that the majority of respondents are compliant taxpayers.  
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Table 5.5: Descriptive Statistics for Behaviour Construct and its Measures 

BEHV Indicators N Min Max Mean Std Dev 

Behaviour  (BEHV) 

BEHV 2 0.19 5.00 1.30 0.79 

BEH1(past behaviour – amount ) 1 0.01 3.00 1.16 0.46 

BEH2 (past behaviour - frequency)  1 0.38 7.00 1.43 1.20 

 

5.2 Evaluating the Research Model  

The hypotheses established for this study were tested using the SEM methodology applying PLS-Graph, 

which is a relatively new statistical tool. SEM enables the evaluation of the measurement and structural 

models in a single systematic and comprehensive analysis (Gefen et al., 2000; and Barroso et al., 2010). 

This combined analysis of the measurement and structural model allows measurement errors of the 

observed variables to be analysed as an integral part of the model and factor analysis to be combined 

with one operation, with the hypotheses testing (Gefen et al., 2000).   

There are two stages to the SEM analysis: the measurement model and a structural model. The 

measurement model linking observed variables to their associated constructs is assessed by examining 

whether the theoretical constructs are correctly measured by the manifest variables (indicators or 

measures), with reference to reliability and validity attributes. In contrast, the structural model linking 

the constructs is assessed according to the meaningfulness and significance of the hypothesised 

relationships between the constructs (Barroso et al., 2010).   

5.2.1 Validating the Measurement Model 

Following the validation guidelines provided by various researchers (Straub et al., 2004; Chin, 2010; and 

Gotz et al., 2010), the measurement models were tested for indicator reliability (loadings), construct 

reliability (composite reliability or CR), convergent validity (average variance extracted or AVE) and 

discriminant validity (square root of AVE and loadings and cross loadings analysis). The results of these 

validity and reliability tests, generated by the PLS-Graph’s bootstrapping procedure, which provide a 

level of assurance that the survey items are measuring the constructs they are designed to measure, are 

presented in the following Table 5.6.   

(a) Indicator Reliability 

All measures were initially included in the research models and the reliability of individual indicators or 

measures were evaluated by examining the loadings of each measure.  A commonly accepted threshold 

is to accept items with loadings of 0.707 or higher, which implies that there is more shared variance 

between the constructs and its measures than error variance (Chin, 1998a; Hulland, 1999; Barroso et al., 

2010; and Gotz et al., 2010). Arguably, it is equally common to have several items in an estimated model 

having loadings measuring less than the prescribed 0.707 level; particularly when new items for newly 

developed scales are employed (Hulland, 1999; and Chin, 2010).  
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For this study, an item trimming process was undertaken during which measures with very low loadings 

were removed one at a time, until most measures achieved reasonable loadings and a significant t-value 

at the 0.001 level (with 0.05 also being acceptable). The summarised results are in the following Table 

5.6, which reports the loadings (column 2), and the significance of the t-values (columns 3 and 4) of each 

measure retained in the final model.  

                           Table 5.6: Results for the final Measurement Model 

 

Constructs and Items 

 

 

Loadings 

 

T-stat 

 

Sig. Level 

Behaviour (BEHV)                                             CR = 0.944              AVE = 0.895 

BEH1 0.944 55.683 0.001 

BEH2 0.948 59.221 0.001 

Behavioural Intention (BI)                              CR  = 0.785            AVE  = 0.649 

BI 1 0.705 11.539 0.001 

BI 2 0.895 35.850 0.001 

Attitude 1 (Non-Legal) (ATT1)                        CR = 0.855             AVE = 0.663 

MORAL 0.824 30.499 0.001 

CIVIC 0.829 30.316 0.001 

GUILT 0.789 22.247 0.001 

Attitude 2 (Legal) (ATT2)                                 CR = 0.817             AVE = 0.610 

COPun 0.513 3.885 0.001 

SOPun 0.883 29.145 0.001 

CODet 0.882 28.592 0.001 

Subjective Norm (SNORM                              CR = 0.830              AVE = 0.622 

SNORM1 0.883 35.379 0.001 

SNORM2 0.801 14.060 0.001 

SNORM3 0.668 8.239 0.001 

Perceived Behavioural Control (PBC)           CR = 0.904             AVE = 0.758 

PBC1 0.929 97.402 0.001 

PBC2 0.835 20.461 0.001 

PBC3 0.845 29.619 0.001 

Procedural Justice of CnP Regime (CnP)      CR = 0.872             AVE = 0.533 

CnP1 0.656 8.454 0.001 

CnP2 0.703 11.389 0.001 

CnP3 0.826 18.855 0.001 

CnP4 0.859 28.414 0.001 

CnP5 0.709 12.163 0.001 

CnP6 0.642 8.220 0.001 

Societal Norm (OTHERS)                                  CR = 0.806             AVE = 0.512 

OTH1 0.832 22.743 0.001 

OTH3 0.645 7.223 0.001 

OTH4 0.676 10.419 0.001 

OTH5 0.694 11.561 0.001 

Effectiveness of the CnP Regime (CnPeff)   CR = 0.763             AVE = 0.532 

CnPeff1 0.500 1.832 0.05 

CnPeff2 0.927 12.549 0.001 

CnPeff3 0.699 3.708 0.001 
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Tax Authority (TXAU)                                       CR = 0.904             AVE = 0.612 

TXAU1 0.671 10.813 0.001 

TXAU2 0.857 31.958 0.001 

TXAU3 0.783 13.673 0.001 

TXAU4 0.719 10.095 0.001 

TXAU5 0.858 27.837 0.001 

TXAU6 0.786 15.324 0.001 

Tax System (TXSY)                                            CR= 0.620               AVE = 0.457 

TXSY2 0.784 4.041 0.001 

TXSY4 0.548 2.596 0.001 

Social Distance from Tax Authority (DST) 

Disengagement (DSTa)                                    CR = 0.813             AVE = 0.687 

DST6 0.738 4.272 0.001 

DST7 0.911 7.771 0.001 

Resistance (DSTb)                                             CR = 0.905             AVE = 0.826 

DST12 0.909 13.076 0.001 

DST13 0.909 14.445 0.001 

Capitulation (DSTc)                                          CR = 0.857              AVE = 0.749 

DST5 0.852 7.510 0.001 

DST8 0.879 9.835 0.001 

Commitment (DSTd)                                        CR = 0.760             AVE = 0.619 

DST10 0.661 4.498 0.001 

DST11 0.895 14.381 0.001 

Legend: 
CR = Composite reliability or construct reliability 
AVE = Average Variance Extracted 

To sum up, the majority of the measures exceeded the more stringent cut-off threshold of 0.707, which 

implies that more than 50 percent of the variance in the observed variable is shared with the construct 

(Barclay et al., 1995). The remaining measures were retained on the basis that the loadings satisfied 

Chin’s (1998b) recommendation of accepting loadings of 0.6 and 0.5, for measures that are part of a 

multi-indicator construct; and also on the basis that all these measures have significant t-values at the 

p = < 0.001 level (with one at the 0.05 significance level).   

Whilst most of the items loadings were within the accepted threshold; measures with lower loading, 

which at this stage have been retained, will be subject to further tests (discriminant validity test), which 

will determine whether these lower scoring measures should still be retained or eliminated.12 The next 

step is to assess the internal consistency of each construct, which is presented in the next section.  

 (b) Construct Reliability (Composite Reliability)  

Construct reliability which fulfils the same task as Cronbach’s alpha, allows the evaluation of the extent 

to which a variable or a set of variables is consistent with what it intends to measure (Straub et al., 

2004).  Construct reliability was examined using the composite reliability index which ranges from 0 

(indicating completely unreliable) to 1 (indicating perfectly reliable). All values larger than 0.6 are 

                                                           
12 Professor Wynne Chin, personal communication, November 3, 2009. 
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considered to be acceptable (Bagozzi & Yi, 1988; Dibbern & Chin, 2005; Gotz et al., 2010; and Urbach & 

Ahlemann, 2010). Table 5.6 shows that the composite reliability values (CR) range from 0.62 to 0.94, 

with the majority of the scores in the 0.8 range. The results clearly indicate that all composite reliability 

indexes for all constructs used in the research model exceeded the acceptable threshold of 0.6.  

Construct reliability has therefore been established for the research model. The next step is to assess 

convergent validity of the measurement model. 

(c) Convergent Validity (Average Variance Extracted) 

In order to satisfy the convergent validity test, it is necessary to ensure that the measures or items share 

more variance with its measures than with other constructs in the model (Fornell & Larcker, 1981). The 

average variance extracted (AVE), which attempts to measure the amount of variance that a latent 

variable captures from its indicators relative to the amount due to measurement error, is commonly 

used to measure convergent validity of reflective measures13 (Fornell & Larcker, 1981; Chin, 1998b; and 

Gotz et al., 2010).  

While a universally accepted threshold for this measure is yet to be determined, an AVE of at least 0.50 

is considered acceptable (Gefen & Straub, 2005; and Hair et al., 2006). This would indicate that 50 

percent or more of the indicator variance has been accounted for. AVEs are also generated by the 

bootstrap technique by PLS-Graph and displayed in Table 5.6 above, which reports that most of the 

average variances extracted by the measures range above the acceptable level of 0.5 (Fornell & Larcker, 

1981), with only one construct (TXSY) displaying an AVE value that is marginally below the 0.5 threshold. 

This construct (displaying a value of 0.46) was retained on the basis that Professor Wynn Chin supports 

AVE measures of under 0.5 as long as the composite reliability and discriminant validity are established 

for the particular construct and its group of indicators.14 Convergent validity has therefore been 

established for the research model. The next step is to assess discriminant validity of the measurement 

model. 

(d) Discriminant Validity  

Discriminant validity, which indicates the extent to which a given construct is different from other 

constructs in the model, is established when each measurement item correlates weakly with all other 

constructs except for the one to which it is theoretically associated (Gefen & Straub, 2005). Discriminant 

validity was assessed in two ways. The first method involved comparing the square root of the AVE 

values, which is the average variance, shared between a construct and its measures, with the 

correlations among constructs. The second method involved examining the loadings and cross loadings 

matrix, in order to ensure that no indicators load more highly on other constructs in the model than 

they do on their theoretically assigned construct, and all constructs load higher on their assigned 

measures than on measures from other constructs.  

                                                           
13 All measures used in this study are reflective measures. 
14 Professor Wynne Chin, personal communication, November 3, 2009.  
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(i) Square Root of Average Variance Extracted   

AVE scores were generated, by the bootstrap procedure of PLS-Graph. The square root of the AVE is 

calculated from this, and inserted in the correlation matrix table also generated by the bootstrap 

technique. The square root of the AVE of each construct should be greater than the correlation 

coefficient of the construct and all other constructs in the model (Fornell & Larcker, 1981; and Gefen & 

Straub, 2005).  Equally important is for the AVE value to achieve the acceptable threshold of 0.50 

(Fornell & Larcker, 1981; Chin, 1998b; and Hair et al., 2006).  

Appendix 1 presents the correlation matrix for the research model. The first column in the table lists the 

constructs, the second column reports the AVE scores generated from the bootstrapping procedure, 

with the calculated square root of the AVE presented in the diagonal figures in bold text. It has been 

established in a previous section that all the AVE scores were over the accepted threshold of 0.50, with 

one construct scoring marginally below this threshold, and therefore considered still acceptable. The 

correlation matrix further reports the diagonal elements or values (which are the square root of each 

construct’s AVE) to be significantly greater than the off-diagonal elements in the corresponding rows 

and columns. For adequate discriminant validity, the measures should be greater than the variance 

shared between the construct and other constructs in the model. The results displayed in the correlation 

matrix suggest satisfactory discriminant validity.  

 (ii) Cross Loadings Analysis  

The second test for assessing discriminant validity involved examining the loadings and cross loadings of 

measures. Cross loadings were obtained by correlating each construct’s scores with all the other 

measures. The constructs’ scores were obtained from the bootstrap technique of PLS-Graph and copied 

to SPSS, together with the original data for each sample (Gefen & Straub, 2005).  The cross loadings 

were then obtained by correlating each construct’s scores with all the other measures used in the 

research model.   

The criterion applied for cross validating items is that the loadings of each measure must be larger on its 

designated construct than on any other constructs (scanning across each row); and each of the 

constructs must load highest with its own measures (scanning down each column). This is consistent 

with a large number of studies (Barclay et al., 1995; Schwarz & Schwarz 2007; Chin, 1998b; Chin, 2010; 

and Urbach & Ahlemann, 2010).  

The whole process had to be repeated when a measure CnP5 loaded higher on another construct than 

on its designated CnP construct and therefore had to be eliminated. The final correlation matrix 

displaying the loadings and cross loadings is presented in Appendix 2.  

Going across each row, all measures now load higher with their intended constructs; and going down 

each construct column, all measures assigned to a particular construct display higher loadings than 
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measures relating to other constructs.15 This outcome suggests that each measure loads more highly on 

the construct it attempts to reflect than on other constructs, and that all constructs share more variance 

with their assigned measures than with measures assigned to other constructs (Chin, 2010).  

This satisfies the second discriminant validity test and indicates that discriminant validity at the indicator 

level is adequate. Further, it was noted the constructs TXSY that previously reported AVE scores that 

were marginally below the commonly accepted threshold of 0.5 for the convergent validity test passed 

the current test and the decision to retain the construct has been justified.16  

Collectively, the results presented above provide support for the overall quality of the final measures 

used in this study. The statistics suggest that the component measures are reliable, are internally 

consistent, and have convergent and discriminant validity. The measurement model is therefore 

acceptable for further analysis, and the next section presents the results of the evaluation of the 

structural models.  

5.2.2 Assessing the Structural Model 

In evaluating the structural model’s predictiveness, the path coefficients between each construct in the 

structural model were estimated using the bootstrap technique, with 1,000 sub-samples.17 The path 

coefficients indicate the size, direction and significance of the statistical relationship between two 

constructs (Hair et al., 2006). The results from the assessment of the structural model is presented in 

Appendix 3 and  are summarised in Table 5.7, which reports each independent construct’s effect on its 

corresponding dependent constructs, the path coefficients, the observed t-statistics and their 

corresponding level of significance.   

(a) Summary of Key Results 

The R2 results or variance explained for BI (behavioural intent) construct  indicate that the direct effect 

of ATT1 (attitude based on non-legal sanctions), ATT2 (attitude based on legal sanctions), PBC (perceived 

behavioural control), SNORM (subjective norm), OTHERS (societal norm), TXAU (tax authority) and TXSY 

(tax system), and the indirect effect of CnP (perceived justice elements of the CPR) and CnPeff 

(effectiveness of the CPR) accounted for 47 percent of the variance of the construct. The effects of (or 

paths linking) ATT1, PBC, SNORM, OTHERS, and TXSY to BI are positive and significant. Conversely, the 

paths linking ATT2 and TXAU to BI were inconclusive. 

The R2 results for the BEHV (Behaviour) construct measured 0.450. This indicates that the direct effect of 

the BI (behavioural intent), TXAU (tax authority), TXSY (tax system), PBC (perceived behavioural control, 

CnP (perceived justice elements of the CPR), CnPeff (effectiveness of the CPR) and all DST (social 

distance) constructs, together with the  indirect effect of ATT1 (attitude based on non-legal sanctions), 

                                                           
15 Except for the ATT1 construct which has already been accepted. 
16 Professor Wynne Chin, personal communication, November 3, 2009. 
17 A 300 to 500 resamples are commonly used, however, using higher resampling rates are considered to increase the rigor of the 

analysis. 
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ATT2 (attitude based on legal sanctions), SNORM (subjective norm), OTHERS (societal norm), PBC 

(perceived behavioural control), TXSY (tax system), and TXAU (tax authority) constructs, accounted for 

45 percent of the variance of the BEHV construct. The path coefficients between BEHV and three 

independent constructs, namely BI, PBC and DSTd (which relates to the most compliant position) were 

positive and significant. The results of the other constructs were inconclusive.  

                  Table 5.7: Summarised Results from the Evaluation of the Structural Models 

Measures Effect 
Path 

coefficient 
t-value 

Sig. 

level 

Effect on BI  R2 =  0.474 

ATT1 + 0.363 4.25 ***** 

ATT2 + 0.071 0.97 n/s 

PBC + 0.118 1.41 * 

SNORM + 0.129 1.69 ** 

OTHERS + 0.131 2.02 *** 

TXAU - 0.007 0.11 n/s 

TXSY + 0.151 1.87 ** 

Effect on BEHV  R2  =  0.450 

BI + 0.341 3.74 ***** 

PBC + 0.345 4.96 ***** 

TXAU - 0.046 0.59 n/s 

CnP + 0.112 1.17 n/s 

CnPeff + 0.015 0.22 n/s 

TXSY + 0.038 0.52 n/s 

DSTa - 0.071 0.89 n/s 

DSTb - 0.067 0.74 n/s 

DSTc - 0.010 0.11 n/s 

DSTd + 0.180 2.15 *** 

Effect on ATT1 R2  =  0.136 

CnP + 0.376 5.65 ***** 

CnPeff - 0.029 0.32 n/s 

Effect on ATT2  R2  =  0.071 

CnP  + 0.224 3.13 **** 

CnPeff + 0.095 1.14 n/s 

Notes: *p < 0.10; **p < 0.05; ***p < 0.025; ****p < 0.005;  *****p < 0.001 ; n/s = 

not significant (1-tail test). 

 

The R2 values of the two attitude constructs (ATT1 and ATT2) measured comparatively low with a 

variance of 0.136 for ATT1 and 0.071 for ATT2. This suggests that the CnP and CnPeff constructs 

accounted for 14 per cent of the variance in the ATT1 construct while the R2 values of ATT2 measured 

well below the acceptable threshold, displaying a value of 0.071.  



24 
 

(b) Goodness of Fit Index 

The final step involves calculating a global goodness of fit index for validating the research model 

globally. A global criterion of goodness of fit (GoF) index as proposed by Tenenhaus (2004) was applied 

to measure the quality of the causal model. The GoF index takes into account the model’s performance 

in both the measurement and the structural model, providing a single measure for the overall prediction 

performance of the causal model (Tenenhaus, et.al., 2005). 

The indices for explained variability (R2) and communality were obtained from the ‘Deck.lst’ file, 

generated by the bootstrapping procedure. Explained variances (R2) are only computed for endogenous 

constructs, whereas communalities are computed for both endogenous and exogenous constructs 

(Tenenhaus et al., 2005). The average communality is computed as a weighted average of the various 

communalities with the number of indicators of each construct as weights. Single indicator constructs 

were excluded from the computation of the average communality because they will automatically result 

in communalities equal to 1 (Tenenhaus et al., 2005). In this study, all constructs have a minimum of two 

indicators, and therefore all constructs were included in the computation for the average communality.  

The research model has only four endogenous constructs and therefore the sum of the explained 

variability (R2) is divided by four. This gave an average score of 0.283 while the average communality 

was computed at 0.632. The GoF index was then calculated based on the following formula:   

                 

The calculated GoF index for the research model is 0.42. Currently , there are no widely accepted 

thresholds to judge the significance of the index, however, based on comments from Professor Wynne 

Chin18, and results from a number of recent studies (for example, Tenenhaus et al., 2005; and Duarte & 

Raposo, 2010), an index measuring 0.3 seems adequate. This clearly suggests that the GoF index 

achieved for the research model of 0.42 is adequate, and provide further support in terms of the 

acceptable quality of research model used in this study.  

Overall, the R2 results indicate reasonable predictive power (for an exploratory study), and suggest the 

existence of a combined effect of all the independent constructs (mentioned above) on the dependent 

constructs, BEHV (Behaviour) and BI (Behavioural Intent) in the structural model. Further, the GOF index 

measures above the acceptable threshold, indicating adequate model fit for the research model. The 

results of the hypotheses testing are displayed in Table 5.7 below.  

 

 

                                                           
18 Personal communication, November 3, 2009.  
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Table 5.7: Summary of Results of Hypotheses Testing  

Hypotheses Research Hypothesis Results 

Hypothesis 1 Positive tax compliance intentions will positively influence tax compliance 

behaviour.  
Accepted 

Hypothesis 2a Attitudes based on the threat of non-legal sanctions will positively influence 

tax compliance intentions.   
Accepted 

Hypothesis 2b Attitudes based on the threat of legal sanctions will not have any influence 

on tax compliance intentions.  
Accepted 

Hypothesis 3 Threat of social sanctions based on subjective norm will positively influence 

tax compliance intentions.     
Accepted 

Hypothesis 4a Low degree of perceived behavioural control will positively influence tax 

compliance intentions.    
Accepted 

Hypothesis 4b Low degree of perceived behavioural control will positively influence tax 

compliance behaviour.   
Accepted 

Hypothesis 5 
Perception of the prevalence of compliance by the general population 

(societal norm) will positively influence tax compliance intentions.  
Accepted 

Hypothesis 6a Favourable views of the tax system will have a positive influence on tax 

compliance intentions.   
Accepted 

Hypothesis 6b Favourable views of the tax system will have a positive influence on tax 

compliance behaviour.  
Rejected 

Hypothesis 7a  A positive view of the tax authority will positively influence tax compliance 

intentions.    
Rejected 

Hypothesis 7b  A positive view of the tax authority will positively influence tax compliance 

behaviour.  
Rejected 

Hypothesis 8 Higher levels of tax compliant traits (as measured by the social distance) 

will positively influence tax compliance behaviour.  
Partially Accepted 

Hypothesis 9a Favourable justice perceptions of the CPR will positively influence tax 

compliance behaviour.  
Rejected 

Hypothesis 9b Favourable justice perceptions of the CPR will positively influence attitudes 

(ATT1 and ATT2) towards tax compliance. 
Accepted 

Hypothesis 10a Perceived effectiveness of the CPR will positively influence tax compliance 

behaviour.  
Rejected 

Hypothesis 10b Perceived effectiveness of the CPR will positively influence attitudes 

(ATT1 and ATT2) towards tax compliance.   
Rejected 

In summary, all hypotheses listed in Table 5.7 with the exception of hypotheses 6b, 7a, 7b, 9a, 10a and 

10b were fully or partially supported.  

6. CONCLUSIONS, POLICY IMPLICATIONS, LIMITATIONS AND FUTURE RESEARCH   

The results of this study suggest that noneconomic variables such as beliefs and attitudes are good 

predictors of tax compliance behaviour. Consistent with the majority of studies, the most influential 

factor in predicting and explaining tax compliance behaviour (through the mediating effects of 

behavioural intention) is attitude towards the behaviour. It is interesting to note that attitudes based on 
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non-legal sanctions were significantly and positively linked to behavioural intentions while the results 

relating to attitude based on legal sanctions were inconclusive.  Other factors such as personal, social 

and societal norms were also significant predictors of tax compliance behaviour. Perceived behavioural 

control was also significant in influencing behavioural intentions and also behaviour directly. The 

findings from this study provide support to the large body of emerging literature that provide evidence 

that informal sanctions (in some cases collectively referred to as tax morale or personal norm) are more 

effective than legal or formal sanctions in improving the level of tax compliance behaviour.  

Overall, the current study illustrates the importance of incorporating noneconomic variables comprising 

beliefs, attitudes, and norms, with widely used economic variables such as penalties and other 

enforcement tools, for achieving an optimal compliance strategy.    

Tax noncompliance remains a challenging problem for tax authorities and improving the level of 

compliance should remain a priority for tax authorities. Current enforcement tools seem to rely on the 

economic deterrence model (that is, audits and penalties) to deter noncompliance. These approaches 

are costly and tax authorities have limited resources to address the scale of noncompliance (Frey, 2003).  

Tax authorities should therefor attempt to understand the compliance behaviour of taxpayers (beliefs, 

attitudes and norms) in order to modify undesirable behaviour and promote the perception that tax 

compliance should be the norm for individuals and society as a whole. These may include changing 

peoples’ attitude and beliefs by highlighting the positive aspects of paying taxes (for example, the 

provision of a better education and health system, and a fairer distribution of the tax burden), and the 

negative effects on society if they do not (for example, the unfair tax burden on compliant individuals 

and a reduction in the level and quality of social services). Tax authorities could also use the media to 

communicate to the general public that voluntary compliance with the tax law is the norm and that 

noncompliance should be discouraged and not tolerated. If people believe that the majority are 

complying, it is more likely that they will comply too (Kornhauser, 2007).  

The limitation of self-reports may be present in this research despite adhering to Dillman’s (2000) 

tailored design approach in developing the questionnaire. Further, due to the personal and sensitive 

nature of the questions (and despite providing assurances of complete anonymity of responses), 

respondents may not provide truthful answers. Non-response bias is also a limitation associated with 

studies based on surveys. The use of proxy taxpayers instead of actual taxpayers is also a limitation 

because it is unclear whether the views of the proxy group reflect the views of actual taxpayers. 

Future researchers could attempt to use actual compliance data held by the tax authorities and actual 

taxpayer subjects (instead of using proxy taxpayers). There is also the potential to extend the study to 

include mediating effects of other determinants of tax compliance behaviour (for example socio-

demographic variables) in the TPB model. In response to researchers’ call for more replication of tax 

compliance studies, the analytical method used for this study could be used to replicate other studies in 

order to provide more convincing evidence of the validity of the results.    
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Appendix 1: Discriminant Validity Coefficients  
 

Construct AVE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1.BEHVp 0.895 0.946                             

2. BI 0.649 0.558 0.806               

3. ATT1 0.663 0.473 0.604 0.814              

4. ATT2 0.607 0.401 0.346 0.319 0.779             

5. SNORM 0.622 0.407 0.518 0.596 0.308 0.789            

6. OTHERS 0.512 0.263 0.411 0.371 0.323 0.330 0.716           

7. PBC 0.758 0.532 0.460 0.455 0.424 0.477 0.324 0.871          

8. TXSY 0.457 0.301 0.380 0.273 0.186 0.350 0.298 0.299 0.676         

9. TXAU 0.612 0.182 0.285 0.339 0.077 0.245 0.440 0.235 0.313 0.782        

10. CnP 0.552 0.326 0.305 0.368 0.251 0.251 0.435 0.296 0.245 0.524 0.743       

11. CnPeff 0.532 0.249 0.285 0.078 0.159 0.245 -0.023 0.276 0.033 -0.004 0.285 0.729      

12. DSTa 0.687 0.214 0.327 0.419 0.224 0.213 0.210 0.308 0.111 0.365 0.306 0.193 0.829     

13. DSTb 0.825 0.192 0.323 0.346 0.056 0.192 0.334 0.222 0.281 0.669 0.520 0.017 0.478 0.909    

14. DSTc 0.749 0.190 0.254 0.340 0.075 0.201 0.279 0.115 0.144 0.368 0.549 0.189 0.348 0.541 0.865   

15. DSTd 0.619 0.347 0.361 0.475 0.153 0.281 0.246 0.166 0.244 0.292 0.446 0.138 0.430 0.401 0.452 0.787 

Note: The diagonal elements represents the square root of average variance extracted (AVE) between the constructs and their measures. The off-diagonal highlighted above 
are correlations between constructs. For discriminant validity, diagonal elements should be larger than off-diagonal elements in the corresponding row and column.  
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Appendix 2: Measurement (Outer) Model Loadings and Cross Loadings  
 

Loadings and Cross Loadings for the Measurement Model (TaxPayer Sample) 

  BEH B1 ATT1 ATT2 SNORM PBC OTHERS TXSY TXAU CnP CnPeff DSTa DSTb DSTc DSTd 

BEH1 0.944 0.518 0.462 0.374 0.401 0.501 0.259 0.258 0.167 0.315 0.247 0.178 0.195 0.152 0.303 

BEH2 0.948 0.537 0.432 0.385 0.369 0.505 0.238 0.310 0.176 0.303 0.224 0.227 0.168 0.207 0.353 

BI1 0.269 0.705 0.406 0.244 0.361 0.245 0.391 0.225 0.328 0.172 0.063 0.190 0.293 0.097 0.172 

BI2 0.578 0.895 0.553 0.310 0.466 0.462 0.305 0.368 0.176 0.300 0.342 0.318 0.247 0.278 0.375 

CIVIC 0.351 0.464 0.829 0.224 0.496 0.379 0.251 0.260 0.266 0.342 0.052 0.323 0.302 0.251 0.432 

MORAL 0.426 0.503 0.824 0.251 0.554 0.368 0.262 0.207 0.251 0.192 0.070 0.367 0.238 0.260 0.464 

GUILT 0.379 0.505 0.789 0.300 0.414 0.362 0.384 0.199 0.305 0.351 0.070 0.333 0.299 0.313 0.275 

COPun 0.064 0.049 0.248 0.513 0.149 0.267 0.109 0.048 0.112 0.079 0.002 0.289 0.095 0.053 -0.017 

SOPun 0.385 0.336 0.274 0.883 0.268 0.360 0.215 0.118 0.065 0.218 0.124 0.135 0.032 -0.004 0.126 

CODet 0.351 0.300 0.272 0.882 0.278 0.378 0.368 0.221 0.057 0.235 0.173 0.227 0.053 0.134 0.163 

SNORM1 0.422 0.486 0.573 0.350 0.883 0.420 0.256 0.325 0.162 0.182 0.244 0.165 0.130 0.157 0.299 

SNORM2 0.296 0.399 0.396 0.217 0.801 0.484 0.255 0.261 0.213 0.265 0.182 0.196 0.176 0.143 0.121 

SNORM3 0.214 0.322 0.428 0.125 0.668 0.192 0.285 0.233 0.226 0.147 0.141 0.144 0.160 0.187 0.240 

PBC1 0.555 0.494 0.451 0.437 0.501 0.930 0.317 0.289 0.237 0.228 0.245 0.277 0.198 0.089 0.165 

PBC2 0.372 0.224 0.309 0.251 0.349 0.835 0.189 0.222 0.135 0.203 0.283 0.217 0.124 0.090 0.078 

PBC3 0.426 0.422 0.400 0.377 0.367 0.845 0.312 0.260 0.219 0.340 0.211 0.301 0.243 0.125 0.170 

OTH1 0.267 0.365 0.356 0.232 0.298 0.329 0.832 0.325 0.418 0.376 -0.040 0.198 0.294 0.256 0.212 

OTH3 0.080 0.257 0.186 0.184 0.195 0.119 0.645 0.173 0.270 0.269 0.051 -0.003 0.197 0.266 0.141 

OTH4 0.134 0.261 0.183 0.153 0.167 0.230 0.676 0.221 0.366 0.218 -0.176 0.176 0.279 0.053 0.083 

OTH5 0.243 0.279 0.308 0.355 0.267 0.220 0.694 0.104 0.185 0.366 0.100 0.212 0.179 0.212 0.255 
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TXSY2 0.212 0.307 0.164 0.168 0.301 0.184 0.100 0.783 -0.024 0.093 0.090 -0.011 0.054 0.053 0.143 

TXSY4 0.197 0.197 0.216 0.072 0.156 0.232 0.342 0.548 0.534 0.268 -0.068 0.193 0.377 0.160 0.199 

TXAU1 0.138 0.234 0.348 0.072 0.173 0.104 0.380 0.217 0.671 0.411 -0.104 0.320 0.503 0.392 0.308 

TXAU2 0.162 0.312 0.322 0.045 0.223 0.189 0.332 0.291 0.857 0.485 0.030 0.292 0.583 0.332 0.325 

TXAU3 0.105 0.215 0.194 0.042 0.156 0.222 0.314 0.233 0.783 0.281 0.034 0.305 0.484 0.149 0.208 

TXAU4 0.187 0.157 0.170 0.088 0.178 0.164 0.295 0.243 0.719 0.383 0.062 0.199 0.362 0.171 0.088 

TXAU5 0.167 0.201 0.304 0.141 0.260 0.253 0.430 0.257 0.858 0.460 -0.034 0.310 0.573 0.331 0.235 

TXAU6 0.065 0.167 0.190 -0.055 0.127 0.173 0.296 0.201 0.786 0.397 -0.004 0.277 0.638 0.323 0.122 

CnP1 0.177 0.214 0.203 -0.010 0.197 0.192 0.246 0.181 0.455 0.656 0.192 0.166 0.456 0.503 0.299 

CnP2 0.279 0.287 0.351 0.110 0.272 0.272 0.394 0.214 0.571 0.703 0.109 0.238 0.503 0.469 0.352 

CnP3 0.237 0.203 0.255 0.259 0.109 0.187 0.301 0.161 0.337 0.826 0.197 0.177 0.318 0.363 0.275 

CnP4 0.310 0.267 0.327 0.300 0.218 0.267 0.390 0.226 0.339 0.860 0.323 0.272 0.331 0.365 0.378 

CnP6 0.159 0.136 0.175 0.174 0.127 0.153 0.233 0.105 0.277 0.642 0.230 0.286 0.409 0.439 0.369 

CnPeff1 0.064 -0.015 0.008 0.105 -0.008 0.110 -0.057 -0.041 0.049 0.177 0.500 0.023 0.020 0.116 0.036 

CnPeff2 0.258 0.276 0.086 0.171 0.249 0.304 0.019 -0.006 -0.031 0.280 0.927 0.193 0.008 0.220 0.088 

CnPeff3 0.161 0.278 0.049 0.050 0.214 0.121 -0.064 0.130 0.017 0.146 0.699 0.154 0.020 0.033 0.194 

DST6 0.130 0.310 0.334 0.163 0.197 0.253 0.200 0.122 0.251 0.189 0.116 0.739 0.369 0.151 0.328 

DST7 0.212 0.257 0.366 0.206 0.169 0.265 0.164 0.077 0.344 0.302 0.192 0.911 0.426 0.381 0.385 

DST12 0.175 0.308 0.349 0.064 0.185 0.237 0.329 0.269 0.698 0.549 0.070 0.456 0.909 0.537 0.366 

DST13 0.174 0.278 0.279 0.037 0.164 0.167 0.279 0.241 0.518 0.397 -0.039 0.413 0.909 0.447 0.363 

DST5 0.157 0.308 0.287 0.087 0.169 0.151 0.233 0.159 0.226 0.430 0.153 0.297 0.397 0.852 0.385 

DST8 0.172 0.138 0.300 0.044 0.178 0.053 0.250 0.094 0.404 0.517 0.173 0.305 0.534 0.879 0.398 

DST10 0.197 0.134 0.223 0.018 0.117 0.145 0.167 0.187 0.316 0.520 0.185 0.246 0.478 0.533 0.661 

DST11 0.330 0.386 0.479 0.186 0.293 0.127 0.217 0.203 0.189 0.265 0.068 0.408 0.232 0.265 0.895 

Note: Going across, all measures must load higher on its own corresponding construct than other constructs. Going down, the measures associated with a construct must 
display higher loadings than the other measures.  
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Appendix 3: Bootstrap Output Discriminant Validity Coefficients  

 


