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Abstract 
Superannuation in Australia represents the largest investment in the country 
in the managed funds industry. Yet, people without appropriate qualifications 
are required to make financial decisions for their future under government 
legislation. We capture complexity and uncertainty as a way of explaining key 
decisions, using partial least squares structural equation modelling (PLS-SEM). 
Complexity explains key decisions more than uncertainty. Based on the an-
swers given to open-ended questions, members are at a loss to make key deci-
sions for their future, partly due to the non-transparency of superannuation 
and changing government rules. 
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1. Introduction 

Superannuation funds in Australia represent the largest investment in the coun-
try within the managed funds industry. The Australian Prudential Regulation 
Authority (APRA) reports assets under management of $2.1 trillion as at 30 June 
2016 [1]. Furthermore, superannuation funds represent one of the largest in-
vestment areas in the Australian economy [2]. According to the OECD, in 2014 
Australian assets under management regarding superannuation funds represented 
110% of the GDP; the contribution by employees (includes voluntary contribu-
tions), employers and the government was 7.5% of the GDP [3]. Yet, people 
without appropriate qualifications are required to make financial decisions for 
their future under government legislation. That is, the Australian population is 
expected to select types of asset allocations, or select pre-mixed options where 
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asset allocations are determined by trustees [4]. Various studies have reported 
complexity and/or uncertainty in relation to Australian superannuation funds 
[5]-[12]. In this article, we are the first to capture complexity and uncertainty 
(latent constructs) as a way of explaining the key decisions made by members 
using partial least squares structural equation modelling (PLS-SEM). 

The Australian federal government recently promised to encourage innovative 
retirement products designed to minimise market risk, inflation risk and longev-
ity risk (see the Financial System Inquiry by [13]). Superannuation funds there-
fore have a greater incentive to create products that are more complex1. On the 
other hand, the latest survey results of financial literacy2 in Australia show that 
adult understanding of superannuation declines as members’ age rise, suggesting 
that an increasing number of members lack the financial knowledge and its ap-
plication to selected superannuation investments. The complexity of superannu-
ation products and uncertainties relating to members can further hinder the en-
gagement of fund members.  

The ability to understand superannuation products and make investment de-
cisions has a direct impact on members’ future personal welfare. Earlier studies 
find that Australian investors are unable to distinguish high-performing supe-
rannuation funds [14]. More recently, [15] report a significant heterogeneity in 
the appropriateness of superannuation savings in Australia, and conclude that a 
one-size-fits-all approach will not work. Using survey data on a sample of mem-
bers of UniSuper—one of the largest superannuation funds in Australia—we 
provide new evidence on the impact of complexity and uncertainty in explaining 
key decisions made by fund members. 

Superannuation funds will continue to rise, with the current legislated em-
ployer contribution set to increase from 9.5% to 12% of income by July 2025 
[16]. The Australian federal government’s recommendation is that investors 
consolidate their retirement savings into a single fund [17]. Reference [18] finds 
that, during the global financial crisis of 2007-2009 the majority of fund mem-
bers did not change their investment strategies; furthermore, those who did 
change their investment strategies reduced their exposure to equity when the 
market was at its lowest, thus locking in losses. In addition, some research also 
finds that individuals who are the most active in investing in discretionary Aus-
tralian superannuation products perform worse than their peers [7]. It is, there-
fore, important to further explore whether complexity and uncertainty drive key 
decisions by members. 

Section 2 further develops the conceptual model; Section 3 discusses the me-
thod and data; Section 4 reports the PLS-SEM analyses and robustness tests; and, 
Section 5 summarises and discusses the key findings, including some of the 

 

 

1See, for example,  
https://www.unisuper.com.au/about-us/news/2015/12/10/unisuper-unveils-innovative-cipr (date accessed 
20 April 2017). 
2See the most recent ANZ survey of adult financial literacy in Australia. Source: 
https://www.anz.com/resources/5/4/54720a2d-a540-49f0-b0a7-62f1ffb922e6/adult-financial-literacy-
survey-summary.pdf?MOD=AJPERES 
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comments to open-ended questions.  

2. Core Conceptual Framework 

We further develop the survey instrument in this section (see Appendix). Ref-
erence [19] highlight the problems with an ageing population in terms of cogni-
tive decline, and thus, falling financial literacy. Reference [20] report that, as 
cognitive function declines investments decline and reduced participation in fi-
nancial markets follows. A focus group study by [6] reports that people of all 
ages understand the significance of superannuation but consider complexity and 
uncertainty (behavioural drivers) as challenges. The authors report complexity 
as proliferation of planning tools, investment choices (Q2), insurance products 
(Q1), difficulty of navigating superannuation funds (Q4), various investment 
strategies (Q3), and fees and charges (Q5). They discuss uncertainty in the con-
text of marital status (Q1), relocation, raising children (Q2), health (Q4), and 
employment opportunities (Q3) (see the Appendix). Reference [6] also relate 
lack of confidence to complexity and uncertainty.  

We now turn to other literature that further supports the survey items se-
lected. Reference [21] indicate that, in order to reduce complexity, individuals 
use shortcuts for processing large quantities of information, but this approach 
can result in incomplete analysis and errors. Reference [11] report that more 
complex pension plans significantly raise costs and reduce savings; we include 
fees and charges in the survey for complexity. Reference [10] state that Australi-
an superannuation savings are facing high regulatory complexity.  

Reference [8] raises the issue of uncertainty in relation to financial market 
outcomes on investments; this is the reason we question the members about 
their confidence under uncertainty (Q5). Similarly, reference [9] raises the issue 
of investment risk, but also focuses on political risk (members earning less due 
to changes in regulation) and longevity risk (members outliving savings); health 
is included under the questions on uncertainty to address longevity risk. Refer-
ence [12] further states that because of the reliance on investment gains and 
risks such as longevity, Australian superannuation funds need protection from 
the consequences of the globalised financial system. The problem of low finan-
cial literacy is more relevant in lower income individuals who consistently un-
derperform on financial literacy assessments [22]. 

3. Method and Data 
3.1. Method: Partial Least Squares Structural Equation Modelling  

(PLS-SEM) 

For the first time in this field, we apply PLS-SEM to evaluate how the two ex-
ogenous constructs explain the endogenous construct, i.e. complexity and un-
certainty explain key decisions made by members (see Figure 1). PLS-SEM is a 
non-parametric, multivariate approach based on iterative OLS regression de-
signed to maximise explained variance in latent constructs [23] [24]. Latent  
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Figure 1. The theoretical model of PLS-SEM. 
 
constructs (i.e. complexity, uncertainty and key decisions) are indirectly ob-
served through a number of indicators, i.e. the survey items in this study. 
PLS-SEM is known to be an appropriate method when working with composite 
models of prediction in exploratory research; it is also robust with skewed data 
[25] [26].  

It is particularly relevant with data found in business databases where distri-
butional constraints are not likely to be met. The three main reasons for select-
ing the PLS-SEM approach are small sample size, presence of formative indica-
tors, and non-normal data (see Table 1 in [27]). The reader is referred to [28] 
for a detailed exposition of PLS-SEM. 

PLS-SEM has been used in various disciplines such as accounting [29], health 
care [30], management information systems [31], marketing and strategic man-
agement [32], operations management [33], supply chain management [34], and 
tourism [35]. As a predictive method, PLS-SEM has a wide spectrum of practical 
applications to managerial challenges. PLS-SEM does allow for critical explora-
tory research to be undertaken without assuming, say, multivariate normality or 
large sample sizes that may not be feasible. As such, PLS-SEM can be used to lay 
the foundation for further studies using methods that make stricter assumptions 
about the underlying data and sample size.  

PLS-SEM models consist of three main components, namely, the structural or 
inner model (i.e. three constructs in Figure 1), the measurement or outer mod-
els (i.e. the formative and reflective indicators), and the weighting scheme. A 
group of indicators (manifest variables) associated with a latent construct is re-
ferred to as a block, and an indicator can only be associated with one construct.  
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Table 1. Descriptive statistics on the survey data (full sample). 

 Mean Median Min Max 
Standard 
Deviation 

Excess  
Kurtosis 

Skewness 

Salary sacrifice 1.302 0.000 0.000 19.000 2.010 12.634 2.668 

Non-concessional 0.417 0.000 0.000 5.000 0.980 3.229 2.195 

Financial advice 1.083 1.000 0.000 5.000 1.345 1.412 1.405 

Seminars 1.073 0.000 0.000 5.000 1.535 0.876 1.411 

Default vs non-default 
investment 

2.711 3.000 0.000 7.000 2.166 −1.240 0.057 

Insurance 3.115 3.000 1.000 5.000 1.247 −0.908 −0.172 

No of investment 6.862 6.000 2.000 10.000 2.622 −1.137 −0.241 

Asset allocations 1.447 0.000 0.000 8.000 2.308 0.873 1.449 

Navigation 2.559 3.000 1.000 5.000 1.123 −0.363 0.387 

Fees 2.937 3.000 1.000 5.000 1.316 −1.053 0.126 

StabilityRelationship 1.806 1.000 1.000 5.000 1.267 0.615 1.387 

Children 1.981 1.000 1.000 5.000 1.328 −0.209 1.064 

Employment opportunity 3.083 3.000 1.000 5.000 1.518 −1.417 −0.117 

Health 2.238 2.000 1.000 5.000 1.345 −0.800 0.691 

Confidence 2.937 3.000 1.000 5.000 1.490 −1.407 0.030 

 

PLS-SEM requires recursive models, i.e. there are no circular relationships or 
loops and the model is a predictive chain [28] [36]. For the current study, Figure 
1 shows the PLS-SEM theoretical model with formative indicators (sources of 
complexity and uncertainty) and reflective indicators (consequences of key deci-
sions by members). Path coefficients and their significance will determine how 
much the key decisions by members are explained by the two exogenous con-
structs, namely, complexity and uncertainty.  

Reference [37] discuss the differences between PLS-SEM and covariance based 
SEM (CB-SEM). CB-SEM can be used to investigate relationships among latent 
constructs indicated by multiple variables and expects multivariate normal dis-
tribution and large samples compared to the population. CB-SEM follows a con-
firmatory approach to multivariate analysis where the researcher theorises about 
causal relations among the variables of interest, i.e. this is not exploratory re-
search. Measurement error structures can be modelled via a factor analytic ap-
proach in CB-SEM, but it comes at the cost of covariances among the observed 
variables conforming to overlapping proportionality constraints, i.e. measure-
ment errors are assumed to be uncorrelated [38]. CB-SEM assumes homogeneity 
in the observed population [39]. Such constraints are unlikely to hold unless la-
tent constructs are based on a highly developed theory and the measurement in-
strument is refined through multiple stages. 

Two of the advantages of PLS-SEM over CB-SEM are (a) a focus on predicting 
dependent latent variables [40] [41], often a key objective in empirical studies, 
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and (b) the ability to accommodate indicators with different scales. In addition 
to being robust with skewed data because PLS-SEM transforms non-normal data 
according to the central limit theorem, it is also considered an appropriate tech-
nique when working with small samples [28] [42]. To summarise, PLS-SEM is 
appropriate in exploratory research when using non-normal data with a small 
sample size (compared to the population) and in the presence of formative indi-
cators. 

3.2. Data 

Australian superannuation funds are divided into three main types (a) 
not-for-profit (regulated by APRA), (b) retail (regulated by APRA), and (c) 
self-managed funds (one to four members as trustees, regulated by the Australi-
an Taxation Office). Retail funds offer their members a range of choices and 
members are advised by brokers and/or financial planners. In this study, we fo-
cus on UniSuper (https://www.unisuper.com.au)—a not-for-profit fund. Not- 
for-profit funds offer a limited number of investment choices compared to other 
categories, and if a member selects a pre-mixed option, fund trustees determine 
asset allocations. Data are collected using an online survey instrument (see the 
Appendix). 

The Appendix displays the survey instrument in full. Each construct is sur-
veyed using five questions, followed by an open-ended question. We are inter-
ested in capturing the perceptions of superannuation fund members, particularly 
under the categories of complexity and uncertainty. The first part of the survey 
asks the members about their key decisions regarding managing superannuation 
funds (this is based on the current structure of UniSuper regarding defined con-
tributions). We ask about the extent of salary sacrificing and non-concessional 
contributions; we also ask about the use of financial advice and educational se-
minars, and ask members to identify their chosen default (pre-mixed) versus 
non-default (sector) investment options.  

In terms of complexity, we focus on the number of insurance products, in-
vestment options and strategic asset allocations. We then ask a further two ques-
tions relating to the ease of navigating the UniSuper website and the complexity 
of fees and charges. In terms of capturing uncertainty, we ask the members 
about their marital status, raising children, employment opportunities, health, 
and confidence. In terms of scales, both complexity and uncertainty rise to the 
right. Before finalising the online survey, we fully tested it at the The University 
of Queensland and received ample feedback. 

Starting from the maximum number of indicators in this study pointing at a 
construct (i.e., five indicators, see Figure 1), the minimum sample size required 
emerges as 169 assuming a statistical power of 80%, significance level of 1% and 
a minimum R2 of 10% (refer to Exhibit 1.7 in [28], p.26); if R2 is 50%, the mini-
mum sample size becomes 26. Initially we wrote to UniSuper for promotion of 
the survey; negotiations were inconclusive. We then wrote to the directors of 
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human resources of the following universities in every state in Australia re-
questing bulk emails be sent promoting the online survey: the University of 
Queensland (accepted, 12,095 UniSuper members), Queensland University of 
Technology (accepted, 100 UniSuper members), La Trobe University (accepted, 
7919 UniSuper members), Deakin University (no response), University of Ade-
laide (no response), Flinders University (no response), University of New South 
Wales (no response), University of Sydney (inconclusive negotiations), Univer-
sity of Western Australia (declined), University of Tasmania (declined), Aus-
tralian National University (no response), and University of Canberra (no re-
sponse). Out of a potential population of 20,114, 1268 responses were collected, 
giving rise to a response rate of 6.3%.  

Table 1 shows the descriptive statistics for the data collected through the sur-
vey. Regarding demographics, we collect information on gender, marital status, 
number of dependents, age, education, employment, income, and years with 
UniSuper. The responses show that female respondents account for 60.33% of 
the sample, while the proportion of males is 39.67%. Over 50% of our respon-
dents are married, 23% are single, and 24% are in the status of de facto, and 3% 
other. We set eight age groups from the youngest of “18 - 25” to the eldest group 
of “56 or older”; interestingly, the eldest age group accounts for 25% of the sam-
ple, the highest proportion among all the age groups, followed by the age groups 
of “51 - 55” (16%), “36 - 40” (13%), “31 - 35” (12%), “41 - 45” (11%), “46 - 50” 
(11%), and “26 - 30” (8%). The youngest group (18 - 25) only stands for 4%, the 
lowest proportion among the eight groups.  

The majority (84%) of our sample respondents hold a bachelor degree or 
above; specifically, 32% hold a PhD, 31% hold a bachelor degree, and 21% hold a 
Masters degree. About three-quarters of our respondents work full-time; the 
remainder is part-time (13%) and sessional staff (11%). The income bracket of 
our respondents ranges from “0 - $10,000” (1%) to “above $160,000” (8%), with 
a sample median of “$80,001 - $100,000”. As to the number of dependents, over 
half of the sample respondents have no dependent children; about 37% of the 
respondents have one or two children; only 7% have three or more children. 
Notably, some respondents provided an open answer to this question, saying 
that even though they do not have dependent children at present, they plan to 
provide financial support to their grown-up children as needed, for example 
when their children purchase their first homes. Finally, most of our sample res-
pondents have been with UniSuper for at least three years (91%) and 59% of 
respondents been with UniSuper for at least 10 years. 

4. PLS-SEM Analyses and Robustness Tests 

In this section, we explain the variation in key decisions based on complexity 
and uncertainty through PLS-SEM, and run robustness testing. We begin by 
outlining the important statistical criteria for the reflective measurement model 
(i.e. key decisions), and then we move to interpreting the formative model (i.e. 
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complexity and uncertainty) and the structural model (also known as the inner 
model with three latent constructs). We use the software Smart PLS 3 [43]. 

4.1. Reflective Measurement Model 

1) Internal consistency: According to references [32] and [27], composite re-
liability is a better measure of internal consistency because it avoids underesti-
mation with Cronbach’s alpha; it also allows for differences in indicator reliabili-
ties expected by PLS-SEM. A composite reliability of 0.6 is acceptable in explo-
ratory research [32] but values above 0.95 indicate redundancy [28]. Composite 
reliability is relevant for the reflective measurement model. In the original analy-
sis with 15 indicators, composite reliability is 0.648. 

2) Indicator reliability: Outer loadings greater than 0.7 are desirable [44]. 
The square of this standardised outer loading is communality, that is, the varia-
tion in the indicator explained by the endogenous construct; 1 minus commu-
nality reveals the measurement error variance. Reference [32] mention that out-
er loadings as low as 0.4 are acceptable in exploratory research; if less than 0.4, 
the reflective indicator can be deleted. Figure 2 shows that the outer loading for 
non-concessional contributions is significantly less than 0.4 (i.e. 0.303) and 
should be considered for removal. 

3) Convergent validity: Preferred average variance extracted (AVE) is greater 
than 0.5; this ratio implies that more than 50% of the variance of the reflective 
indicators has been explained by the latent variable. AVE is interpreted in the 
context of the reflective measurement model. When examining reflective indi-
cator loadings, it is desirable to see higher loadings in a narrow range, i.e. con-
vergent validity [45]. AVE is 0.293 (low) and the reflective indicator loadings are 
in the range of 0.303 - 0.837 before deletions. 

4) Discriminant validity: The Fornell-Larcker criterion states that the square 
root of AVE must be larger than the correlation of the reflective construct with  
 

 
Figure 2. Original PLS-SEM analysis. (The items in each construct are listed in the order 
of the online survey in the Appendix; “D vs n-d investment options” refers to default 
versus non-default investment options). 
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all other constructs [28]; this criterion is not applicable to formative measure-
ment models and single-item constructs. The square root of AVE is 0.541 and is 
greater than the construct correlations.  

4.2. Formative Measurement Model 

1) Convergent validity: Higher path coefficients linking the exogenous and 
endogenous constructs are an indication of convergent validity, implying ade-
quate coverage by the formative indicators [45]. A substantial coefficient of de-
termination is also a good indication of convergent validity. Path coefficients are 
shown in Figure 2 and the coefficient of determination is 0.207. 

2) Collinearity among indicators: Standard errors and thus variances are in-
flated when collinearity is present. A variance inflation factor (VIF) is computed 
for each of the explanatory variables in OLS regression. The VIF must be less 
than 5 [44], i.e. VIF represents the factor by which variance is inflated. Statisti-
cally, VIF is the reciprocal of tolerance, where the latter is defined as the variance 
of a formative indicator not explained by others in the same block. A VIF of 1 
means there is no correlation among the predictor variable examined and the 
rest of the predictors, and therefore, the variance is not inflated. The researcher 
should consider removing indicators, or combine the collinear indicators into a 
new composite indicator if the VIF is higher than 5. The inner VIF is 1.126, and 
the outer VIF values are in the range of 1.043 - 1.670 indicating that multicolli-
nearity is not an issue in our study.  

3) Significance and relevance of outer weights: “Weight” is an indicator’s 
relative contribution; “loading” is an indicator’s absolute contribution. To assess 
significance, one can start bootstrapping with 5000 sub-samples (the recom-
mended minimum by [44]) in order to check whether outer weights are signifi-
cantly different from zero. Indicators with significant outer weights are kept; 
otherwise, an indicator can still be kept if its outer loading, that is, its absolute 
contribution is greater than 0.5. Insignificant formative indicators based on 
p-values (i.e. higher than 5%) with outer loadings less than 0.5 can be removed 
from the model for being irrelevant. The indicators of children and health (un-
certainty construct) and insurance (complexity construct) are indicated for dele-
tion. 

4.3. Structural Model 

If the reflective and formative measurement models are not reliable, we become 
less confident in the structural model. An analysis of the structural model is an 
attempt to find evidence supporting the theoretical model, i.e. the theorised rela-
tionships between exogenous constructs (i.e. complexity and uncertainty) and 
the endogenous construct (i.e. key decisions).  

1) Predictive accuracy, coefficient of determination (R2): This statistic in-
dicates the extent to which the exogenous constructs are explaining the endo-
genous construct. According to reference [28] and [44], an R2 of 0.25 is weak, 
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0.50 is moderate and 0.75 is substantial. Unless the adjusted R2 is used (for a 
formal definition, see [28], p.199), this coefficient can be upward-biased in com-
plex models where more paths are pointing towards the endogenous construct. 
Our adjusted R2 equals 0.205. 

2) Predictive relevance (Q2): This statistic is obtained by the sample re-use 
technique ‘Blindfolding’. Omission distance is set between 5 and 10, where the 
number of observations divided by the omission distance is not an integer [28]. 
For example, if you select an omission distance of 7, then every 7th data point is 
omitted and parameters are estimated with the remaining data points. Estimated 
parameters help predict the omitted data points and the difference between the 
actual omitted data points and the predicted data points becomes the input to 
the calculation of Q2. Blindfolding is applied to endogenous constructs with ref-
lective indicators. It is indicative of the path model’s predictive relevance in the 
context of the endogenous construct if Q2 is higher than zero. Q2 is 0.049 (low). 

3) Assessing the relative impact of predictive relevance (q2): Following on 
from the above analysis of predictive relevance, q2 effect size can be calculated by 
excluding the exogenous constructs one at a time ([28], p.207). According to 
reference [28] and [46], an effect size of 0.02 is considered small, 0.15 is mod-
erate and 0.35 is large. Excluding complexity and uncertainty constructs one at a 
time results in q2 values of 0.009 (low) and 0.048 (low), respectively. 

4) Assessing the effect sizes (f 2): This statistic measures the importance of 
the exogenous constructs in explaining the endogenous construct and it 
re-calculates R2 by omitting one exogenous construct at a time. Again, an effect 
size of 0.02 is small, 0.15 is moderate and 0.35 is large. f 2 equals 0.200 (mod-
erate) when the complexity exogenous construct is omitted, and f 2 is 0.007 (low) 
when the uncertainty exogenous construct is omitted. 

Let us summarise the original analysis before deletion of indicators. The in-
ternal consistency and discriminant validity of the reflective measurement model 
is healthy; however, there are some questions about indicator reliability (one 
reflective indicator is highlighted for removal) and convergent validity. With the 
formative measurement model, collinearity among indicators is not an issue, but 
convergent validity is low, and three formative indicators are highlighted for de-
letion. Regarding the structural model, predictive accuracy and relevance are low 
and other criteria such as effect size is mixed.  

We proceed to delete the reflective indicator non-concessional contributions, 
and formative indicators children, health and insurance, and re-run the analysis 
(see Figure 3). The adjusted R2 is the same at 0.205 but other criteria improve. 
Composite reliability (internal consistency) rises from 0.648 to 0.660; average 
variance extracted (convergent validity) rises from 0.293 to 0.348; Q2 (predictive 
relevance) rises from 0.049 to 0.060; and, q2 (relative impact of predictive relev-
ance) values rise to 0.010 and 0.060. 

4.4. Robustness Tests 

We now focus on the sub-sample “51 years or older” with the reduced model (N  
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Figure 3. PLS-SEM analysis with the reduced model. 
 
= 208) to ascertain whether analysing data across all age groups distorts the 
findings. Basic findings are reported in Figure 4. The adjusted R2 rises from 
0.205 to 0.241. Composite reliability (internal consistency) drops from 0.660 to 
0.598; average variance extracted (convergent validity) slightly drops from 0.348 
to 0.333; Q2 (predictive relevance) drops from 0.060 to 0.053; and, q2 (relative 
impact of predictive relevance) rises from 0.010 to 0.014 (complexity omitted), 
and drops from 0.060 to 0.053 (uncertainty omitted). Overall, the outer weights 
and loadings and path coefficients are of the same order, which indicates that 
using the larger sample (across all age groups) is not introducing problems into 
the results. 

An alternative to PLS-SEM was introduced by [47] [48] as generalized struc-
tured component analysis (GSCA). We apply GSCA as a robustness test because 
it belongs to the same family of methods. Both PLS-SEM and GSCA are va-
riance-based methods appropriate for predictive modelling and they substitute 
components for factors. GSCA retains the advantages of PLS-SEM such as fewer 
restrictions on distributional assumptions (i.e. multivariate normality of ob-
served variables is not required for parameter estimation), unique component 
score estimates, and avoidance of improper solutions with small samples [47], 
[49]. As reference ([50], p.174) clearly point out “…comparison of PLS to other 
methods cannot and should not be applied indiscriminately.” We re-state that 
CB-SEM is not a feasible or meaningful alternative to PLS-SEM under the con-
ditions of the current study, where the sample size is small compared to the 
population, formative indicators are present and the theorised model is explora-
tory. 

We use the web-based GSCA software GeSCA (http://www.sem-gesca.org/) 
for robustness testing. As can be seen in Table 2, the main PLS-SEM results are 
confirmed by GSCA, i.e. the statistical criteria are in the same range. For exam-
ple, AVE is close to each other; outer loadings are of similar magnitude across 
the reflective indicators; the path coefficient is statistically significant in the 
structural model; and, the coefficients of determination are low. 
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Figure 4. PLS-SEM analysis with the sub-sample (reduced model) 
 
Table 2. Robustness testing on the original model and the reduced model. 

 PLS-SEM GSCA 
PLS-SEM 
(reduced) 

GSCA 
(reduced) 

Measurement model  

Average variance extracted (AVE) 0.293 0.332 0.348 0.391 

     

Outer loadings of reflective indicators  

Salary sacrifice 0.396 0.504 0.392 0.509 

Non-concessional contributions 0.303 0.428 Dropped Dropped 

Financial advice 0.539 0.693 0.532 0.706 

Seminars 0.475 0.667 0.470 0.684 

Default/non-default investment options 0.837 0.545 0.857 0.580 

Structural model (path coefficients)  

Complexity 0.422 0.352 0.435 0.371 

Uncertainty −0.079 −0.097 −0.054 −0.076 

Coefficient of determination (R2) 0.205 0.139 0.205 0.143 

5. Concluding Remarks 

We undertook this research project to explain key decisions taken by UniSuper 
members, such as salary sacrificing. Based on an online survey, complexity ap-
pears to explain key decisions more than uncertainty. Overall, the variation in 
key decisions explained jointly by complexity and uncertainty is 20.5%. We ran 
two robustness tests, namely, a smaller sample (51 years or older) with 
PLS-SEM, and a generalized structured component analysis, which belongs to 
the same family of methods as PLS-SEM. Both approaches gave the same order 
of results, confirming that PLS-SEM results are robust. 

We then proceeded to look at the open-ended questions posed under each 
section (see the Appendix) to explain the level of variation. Under key decisions 
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taken by members, some people’s response is that they do not understand key 
decisions regarding superannuation. One respondent writes, “The complexity of 
rules and terminology are over-whelming to the average person”. Another 
writes, “I doubt that I made the right decision personally contributing to super. 
The govts are 100% trustworthy that they will move the goalposts that I am 
planning my financial future upon. This is my money and they have forgotten 
that!” Other examples are: “I actually have no idea about my super”, “I have no 
financial literacy, the share market is too volatile and I am unable to afford the 
high cost financial advice which I believe should be at no cost to members”, and 
so on. 

Under complexity, the open-ended question attracted comments such as 
“Lack of financial literacy in the population”, “Frequent rule changes, grandfa-
thering, slow responses from UniSuper”, “Government changing the superan-
nuation rules constantly”, “As UniSuper only provides a total balance, there is 
no transparency on number of units held and their value and the performance 
with time”, and “the multitude of options to choose from”, and so on. 

Under uncertainty, the open-ended question attracted comments such as 
“Riskiness of investments”, “Not knowing what health or medical issues you 
could face and ensuring your insurance is appropriate”, “stability of investments, 
do I get the money later in my life?”, “Govt changes and not knowing what is re-
ally enough and do not have the knowledge and skills to understand super”, and 
“I have no idea what I should be doing to get the most out of superannuation”, 
and so on. The full list of comments to the open-ended questions is available 
from the corresponding author. 

Based on the above sample of comments, it is not surprising that key decisions 
cannot be explained fully by questions on complexity and uncertainty. Clearly, 
UniSuper members are at a loss as to how to make key decisions for their future, 
partly due to non-transparency of superannuation and governments changing 
rules. This problem makes research in this area difficult until superannuation is 
simplified. 

We propose different variables to increase the coefficient of determination. 
Regarding complexity and uncertainty, we suggest future researchers examine 
the policies of regulators/government. Regarding key decisions, a survey is im-
portant to highlight the decisions taken by members. 
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Appendix: The Survey Instrument 

This is a survey directed at UniSuper members. The research question is about 
explaining key decisions taken by members of UniSuper impacted by complexity 
and uncertainty. Please answer the following questions to the best of your ability, 
and complete the demographic information at the end (scoring is indicated in 
round brackets). 

Key decisions taken by you 
1) Do you salary sacrifice? i.e. before-tax voluntary (concessional) contribu-

tions. Yes (1) or No (0) 
If Yes, what are the benefits you enjoy in addition to before-tax contribution 

to your superannuation? (add 2 more marks for each item below) 
a) Car 
b) Car parking 
c) Property 
d) Expense payments (e.g. loan repayments, school fees, child care costs, 

home phone costs) 
e) Portable electronic device 
f) Computer software 
g) Briefcase 
h) Other (please specify) 
2) Do you make after-tax (non-concessional) contributions? i.e. member con-

tributions where no income tax deduction is claimed. Yes (1) or No (0) 
If Yes, what are the benefits you enjoy in addition to after-tax contribution to 

your superannuation? (add 2 more marks for each item below) 
a) Contributions your spouse makes to your superannuation fund 
b) Excess before-tax (concessional) contributions 
c) Transfers from foreign superannuation funds 
d) Other (please specify) 
3) Approximately how many times have you sought financial advice since you 

joined UniSuper? 
0; 1; 2; 3; 4; 5 or more times 
4) Approximately how many times have you attended educational seminars 

on superannuation since you joined UniSuper? 
0; 1; 2; 3; 4; 5 or more times 
5) Which investment option(s) do you hold in UniSuper?3 (see footnote for 

scoring) 
Default (pre-mixed) option, e.g. Capital stable, Conservative Balanced, Ba-

lanced, etc. 

 

 

3Scoring system based on performance objectives and expected frequency of negative annual return 
(higher score indicates a more risky investment) - Pre-mixed options: Capital stable (1); Conserva-
tive balanced (2); Balanced (3); Sustainable balanced (4); Growth (5); Sustainable high growth (6); 
High growth (6). Sector options: Cash (1); Australian bond (2); Diversified credit income (3); Aus-
tralian equity income (4); Listed property (5); Global environmental opportunities (6); International 
shares (6); Australian shares (7); Global companies in Asia (7). If multiple items are indicated, we 
assume equal weights and take the average score. 
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Please specify the name(s) of the default investment option(s) you hold: 
a) Capital stable 
b) Conservative balanced 
c) Balanced 
d) Sustainable balanced 
e) Growth 
f) Sustainable high growth 
g) High growth 
Non-default (sector) option, e.g. Cash, Australian Bond, Listed Property, etc. 
Please specify the name(s) of the non-default investment option(s) you hold: 
a) Cash 
b) Australian bond 
c) Listed property 
d) Australian shares 
e) International shares 
f) Global environmental opportunities 
g) Australian equity income 
h) Global companies in Asia 
i) Diversified credit income 
j) I don’t know (0) 
6) Open-ended question: In your opinion, are there other key decisions not 

covered above? 
Complexity: Do certain features of UniSuper make your key decisions more 

difficult? 
1) Do you perceive insurance products in UniSuper (e.g. death benefit, total 

and permanent disablement benefit, and income protection cover) difficult to 
follow? 

1 (Simple); 2; 3; 4; 5 (Complex) 
2) What number of investment options (e.g. pre-mixed such as Conservative 

Balanced, or sector such as Listed Property) in UniSuper would make your 
choice more difficult? 

2; 4; 6; 8; 10 or above 
3) What is the number of strategic asset allocations in your chosen investment 

option, i.e. cash and fixed interest, Australian shares, property, etc.? (select the 
nearest number) 

1; 2; 4; 6; 8 or above; I don’t know (0) 
4) What is the ease of navigation on UniSuper website? 
1 (Easy); 2; 3; 4; 5 (Difficult) 
5) Are fees and charges in UniSuper difficult to understand? 
1 (Easy to understand); 2; 34; 5 (Difficult to understand) 
6) Open-ended question: In your opinion, what makes superannuation com-

plex? 
Uncertainty: Do your personal circumstances make it more difficult to arrive 

https://doi.org/10.4236/tel.2018.811135


N. K. Avkiran, E. Zhu 
 

 

DOI: 10.4236/tel.2018.811135 2081 Theoretical Economics Letters 
 

at key decisions? 
1) Does the stability of your current relationship(s) impact your feelings of 

uncertainty regarding superannuation? 
1 (Low); 2; 3; 4; 5 (High) 
2) Does having children impact uncertainty? 
1 (Low); 2; 3; 4; 5 (High) 
3) Do your employment opportunities impact uncertainty? 
1 (Low); 2; 3; 4; 5 (High) 
4) Does your health impact uncertainty? 
1 (Low); 2; 3; 4; 5 (High) 
5) Does your confidence in handling retirement savings impact uncertainty? 
1 (Low); 2; 3; 4; 5 (High) 
6) Open-ended question: In your opinion, what makes superannuation un-

certain? 
Demographic information 
Male or Female 
Single; De facto relationship; Married; Other 
Number of dependents 
Your age group: 18 - 25; 26 - 30; 31 - 35; 36 - 40; 41 - 45; 46 - 50; 51 - 55; 56 or 

older 
Highest degree achieved: Bachelors; Masters; PhD; Other 
Employment status: Full-time, Part-time, or Casual/sessional 
Member’s income bracket: Less than $10,000; $10,000 - 40,000; $40,001 - 

60,000; $60,001 - 80,000; $80,001 - 100,000; $100,001 - 120,000; $120,001 - 
140,000; $140,001 - 160,000; Above $160,000 

Approximate years you have been with UniSuper. 
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