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A structural equation model of financial risk
tolerance in South Africa

Suné Ferreira® and Zandri Dickason-Koekemoer*

Abstract: Modelling investor behaviour in the South African context is important for
investment companies to profile their clients. Various factors can influence the risk
tolerance of investors. For the purpose of this research article, the emphasis was
placed on demographics, life satisfaction and how risk-taking behaviour and per-
ception in several life domains influences risk tolerance. An electronic questionnaire
was distributed to over 4 000 investors throughout South Africa. The final sample
size was 1 065. Age and gender were found to significantly influence investor risk
tolerance. A negative relationship was found between age and risk tolerance,
indicative that risk tolerance decreases with age. Life satisfaction did also signifi-
cantly contribute to predicting investor risk tolerance. The development of this risk
tolerance structural equation model is unique in its existence, as it is the first model
to incorporate demographics, life satisfaction, risk-taking behaviour and perception,
and risk tolerance level in the South African context. As a result, these findings will
make a significant contribution to the way financial investment companies profile
their clients.
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for investment companies in order to profile their
clients. For the purpose of this research article,
the emphasis was placed on demographics, life
satisfaction and how risk-taking behaviour and
perception in several life domains influences risk
tolerance. Age and gender were found to signifi-
cantly influence investor risk tolerance. A negative
relationship was found between age and risk tol-
erance, indicative that risk tolerance decreases
with age. Life satisfaction did also significantly
contribute to predicting investor risk tolerance.
The development of this risk tolerance structural
equation model is unigue in its existence, as it is
the first model to incorporate demographics, life
satisfaction, risk-taking behaviour and perception,
and risk tolerance level in the South African
context.
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1. Introduction

In constant changing economic conditions, investors are constantly faced with complex invest-
ment and financial decisions (Filbeck et al., 2005). The complexity of investment decisions can be
attributed to investors’ inability to grasp the concept of risk. In its simplest form, risk is known as
uncertainty (Head, 1967). In literature, a disagreement on the definition of risk exists, as research-
ers argue about the measurement thereof and what exactly this concept entails (Blume, 1971).
According to Grable (2008), risk involves certain actions individuals dare to take. Moreover, these
actions taken are dependent on the availability of freedom individuals possess to make such
decisions. The amount of risk an individual is willing to tolerate defines the understanding of risk
for an individual. Personal financial decisions are influenced by the risk tolerance factor (Snelbecker
et al,, 1990). Grable (2016) contend that risk tolerance is the amount of uncertainty an investor is
willing to bear in terms of their investment decisions. Moreover, Hanna and Lindamood (2007)
assert that financial risk tolerance is a principal determinant of choice behaviour throughout
investments. Investors are typically categorised according to their level of financial risk they are
willing to tolerate. These levels of risk can be categorised as either risk-seeking or risk-averse
(Paulsen et al.,, 2012). Risk seeking behaviour refers to investors who prefer riskier investment
options with great returns, rather than safe investment options with a lower return (Paulsen et al.,
2012). Whereas, risk-averse investors are investors who rather steer away from taking risks in
general (Paulsen et al., 2012).

Various factors influence financial risk tolerance for investors, these can typically include risk-taking
behaviour and perception, life satisfaction, as well as demographic factors. Investor risk-taking beha-
viour can be measured by classifying the domain-specific risk-taking and perception into five main
domains namely (i) ethical, (i) financial, (iii) health/safety, (iv) recreational, and (v) social (Blais & Weber,
2006). Another factor influencing financial risk tolerance is the investor’s life satisfaction. Investor life
satisfaction refers to an individual’s global assessment of his or her own life (Diener et al., 1985). Saris
et al. (1996) were of the opinion that the investor’s life satisfaction refers to an overall assessment of
their quality of life. Furthermore, demographic factors refer to the investor’s characteristics in terms of
their age, gender, marital status, annual income and the highest level of education (Kolb, 2008). For the
purpose of this research article, the emphasis was placed on demographics, life satisfaction and how
risk-taking behaviour and perception in several life domains influences risk tolerance.

The primary objective of this research article was to construct an investor behaviour profiling
model by establishing a relationship between the level of risk tolerance through the survey of
consumer finances (SCF); satisfaction with life scale (SWL); domain-specific risk-taking scale
(DOSPERT). The central problem statement of the study is formulated against the framework of
the preceding introduction and rationale. Conventional research treats investors as rational due to
their measurement instrument that mainly incorporates risk tolerance and but exclude other
relevant endogenous factors such as demographic variables and life satisfaction. Generalised risk-
taking questions in conventional risk profiles also do not distinguish between domain-specific risk-
taking, and do not consider that an investor might have different risk tolerance levels across their
life domains (being social, health, financial, investment and recreational). The measurements used
by South African investment companies are compiled based on the institutional intellect in terms
of rational investor behaviour (Di Dottorato, 2013). As a result, investment companies make no
provision for testing irrational behaviour by profiling various other endogenous factors. Moreover,
investors are irrational complex beings as per behavioural finance evidence and this component
should be included in the measurements to get an accurate profile for the potential investor. This
will make a significant contribution to the existing body of knowledge as limited studies have
included other endogenous factors as possible influencers on financial risk tolerance.

2. Literature review

An individual’s risk tolerance can be influenced by various factors which typically include the factors
based on the current situation of the individual and factors based on the individual’s risk-taking
behaviour and perception (Cooper, 2003). According to Cooper (2003), the decisions that an individual
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make under certain circumstances can be determined by an individual’s risk-taking behaviour and
perception characteristics. Moreover, risk-taking behaviour and perception also refer to an individual’s
inclination to consistently make different decisions under contradictory circumstances (Cooper, 2003).
The type of risk-taking behaviour and perception an investor holds can have an influence on the level of
risk an investor is willing to tolerate. It is vital to investigate the effects that risk-taking behaviour and
perception have on investors’ decision-making processes and financial behaviour (Weller & Tikir, 2010);
as this may explain why investors have different levels of risk tolerance.

Risk tolerance can be defined as an individual’s willingness to take on risks when making
financial decisions involving saving and investing (Grable, 2008, 2017). Investors face important
financial choices regarding asset allocation, fund accumulation strategies, and investments; and
these choices all involve a certain level of risk tolerance (Dickason, 2017). As such, it is important to
investigate demographic factors such as age, income, gender, and education that have an influ-
ence on investors’ risk tolerance levels (Diener et al., 1991).

Age as a factor in investor risk tolerance has been widely examined due to its relation to an investor’s
risk-taking behaviour and perception and overall risk tolerance level (Dickason, 2017). Some of the first
researchers to analyse the relationship between age and risk tolerance were Wallach and Kogan (1961).
These researchers found younger individuals to be more risk-tolerant than older individuals. J. Grable
and Joo (2000), as well as Van de Venter et al. (2012), found that older investors tend to be reluctant and
more cautious to take financial risks in their decision making. On the other hand, younger investors tend
to have risk aggressive personalities and are highly risk-tolerant. It can be assumed that these young
investors are comfortable with aggressive investments since they have more years to recover from
financial losses resulting from their risky financial behaviour (Grable et al., 2009). Several internationally
published research papers concluded that the relationship between age and risk tolerance is negative
which indicates that risk tolerance decreases as individuals’ age (Bajtelsmit & VanDerhei, 1997; Brooks
et al,, 2018; Brown, 1990; Coleman, 2003; Dickason & Ferreira, 2018; Grable, 1997; Halek & Eisenhauer,
2001; Hallahan et al., 2003; Irwin, 1993; Larkin et al., 2013; Mabalane, 2015; Mclnish, 1982; Morin &
Suarez, 1983; Palsson, 1996; Santacruz, 2009; Van den Bergh, 2018; Van Schalkwyk, 2012; Wallach &
Kogan, 1961; Yao et al,, 2004, 2011).

Gender is also considered an important factor which may influence investor risk tolerance, life
satisfaction, and risk-taking behaviour and perception (Dickason, 2017). Compared to female investors,
it was found that male investors tend to have an increased level of life satisfaction and overall aggressive
behaviour of investment behaviour and risk tolerance (Shirazi & Khan, 2013). In a study conducted by
Slovic (1966), confirmed that it is a general belief that males undertake more risk than females. As
a result, males are regarded as more risk-tolerant than females when making an investment decision
(Grable & Lytton, 1999; Grable et al., 2009). Roszkwoski et al. (1993) argue that males tend to be risk-
tolerant due to having risk-taking behaviour and perception characteristic that classifies males as
adventurous and sensation-seekers. On the other hand, females are regarded as less risk-tolerant due
to their engagement in less risky behaviour and risk-averse characteristic in most facets of life (Eckel &
Grossman, 2002).

Life satisfaction is one of the domains of subjective well-being (Diener et al., 1985). Life
satisfaction is a broad concept that refers to the judgemental factors pertaining to an individual’s
life (Dickason, 2019). Investors tend to experience life satisfaction when they feel good about their
investment endeavours (Diener, 2000). Merkle et al. (2015) found that investors tend to be happy
when they achieve investment success through active decision making rather than passive deci-
sion making. Diener and Ryan (2009) state that individuals compare themselves with others to
establish whether or not their lives are satisfactory. Thus, an investor’s life satisfaction can be
derived from relative comparison amongst other investors. Additionally, if an investor experiences
any deviation between the current level of life satisfaction and the desired level of life satisfaction,
there is potential that investment decisions may be influenced (Dickason, 2019). Therefore,
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investors should take into consideration the potential consequences that life satisfaction could
have on their investment decisions and level of risk tolerance.

Ultimately, investor risk-taking behaviour and perception, life satisfaction, and demographics all
contribute towards establishing an investor’s risk tolerance and overall financial behaviour
(Dickason, 2017; Diener & Ryan, 2009; J. Grable & Joo, 2000; Merkle et al., 2015; Vanguard,
2019). Therefore, it is important for investors and investment companies to be aware of these
factors and how risk tolerance can influence investors’ financial endeavours.

3. Methodology

3.1. Research purpose and design

The primary objective for this research article was to develop a model against which investment
companies could profile their clients more accurately by adding other endogenous factors to existing
measures of risk tolerance. This study implemented a quantitative research approach by means of
a self-structured questionnaire using validated risk tolerance scales. Furthermore, a positivistic
research paradigm was followed since the study aimed to challenge the traditional notion of “the
absolute truth of knowledge” (Henning et al., 2004) to get a clear reflecting of investors behaviour.

3.2. Study area and sample

The research population for this paper included all investors in South Africa, whereas the sample frame
constituted of investors from a single investment company. For this study non-probability, purposeful
sampling (snowball sampling) was used to filter those individuals who meet the exclusion criteria of the
sample. The questionnaire was distributed to all of the participants of an investment company to achieve
a response of 1 065 participants. Demographic questions relating to geographic location, gender, race,
language and age were included in the questionnaire to filter those individuals who met the inclusion
criteria. This assisted to determine the degree to which the sample was representative of the target
population and, accordingly, the extent to which the discoveries of this article might be generalised to
the population. In inclusion criteria required participants to be older than 16 years of age, earning any
source of income, and taking part in investment activities using an investment firm.

3.3. Survey design and procedure method

The survey was sent electronically to the clients of the investment firm. Section A of the survey
included the demographic information of the sample where participants had to give details of their
gender, age, race, income, education and geographic location. Section B consisted of the risk tolerance
scale, the survey of consumer finance (SCF). The SCF does not fully incorporate all of the variables of
financial risk tolerance (four-item scale) but is a comprehensive measure for investment choice
attitudes and experience (Grable & Lytton, 2001). The single risk tolerance scale consists of the
following question: Which of the following statements comes closest to the amount of financial risk
that you and your (husband/wife/partner) are willing to take when you save or make investments?

1. Take substantial financial risks expecting to earn substantial returns.

2. Take above-average financial risks expecting to earn above-average returns.
3. Take average financial risks expecting to earn average returns.

4. Not willing to take any financial risks.

Section C of the survey consisted of questions pertaining to the life satisfaction of the partici-
pants. A seven-point Likert scale was used for respondents to rate the questions of life satisfaction
(SWL). The scale ranged from 1 (strongly agree) to 7 (strongly disagree). The SWL scale also
included judgemental and emotional components. The five-factor SWL scale (derived from 48
items) focused on emotional as well as judgemental aspects. The statements for the satisfaction
of life scale is mentioned below:
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Section D focussed on risk-taking behaviour and perception within certain domains within an
individual’s life. This scale assesses different components of risk attitudes such as risk-taking, risk
perception and perceived expected benefits. This involves six domains, namely social, recreational,
investment, gambling, health and/or safety and ethical domains (Weller et al., 2015). The scale
includes 28 items were three or more items were used under each domain.

3.4. Reliability of scales

To validate the internal reliability consistency of this scale, Cronbach alpha values for the validated
scales were confirmed within this context. According to Cronbach (1951), the reliability of a scale is
dependent on the number of items in a scale, hence value around 0.7 is acceptable in terms of
internal reliability consistency for continuous variables. Since this was a self-constructed survey
based on literature, the internal consistency reliability had to be performed. The life satisfaction
scale obtained a Cronbach alpha value of 0.887. Cronbach alpha of 0.852 was obtained for the on
risk-taking behaviour and perception scale, which included 28 items. The subjective risk tolerance
scale was a validated single question scale that was used.

3.5. Data analysis

Data analysis made use of the Statistical Packages of Social Sciences (IBM SPSS) version 25 and AMOS.
Data analysis involved the use of descriptive statistics including frequency distributions to report the
demographics of the sample. In addition, structural equation modelling (SEM) was employed.

4. Results of the study

This section reports the results of the collected and analysed data. Firstly, the demographic
background of the sample is reported. Secondly, the section presents the structural model and
the model fit assessment.

4.1. Demographic background of the sample

When considering the age distribution in Figure 1, it can be seen that the majority of the sample
were older than 50 years (41.2%). This age group was followed by investors between the ages of
35 years and 49 years of age (35.1%). The minority of the sample was between 16 years and
34 years of age (23.7%). Figure 1 also displays the gender distribution between males and females
and the majority of the sample that participated in the questionnaire were females (53.4%), while
male investors represented only 46.6 per cent of the sample.

Figure 1. Demographic distribu- Age distribution Gender distribution
tion of the sample.

[CELLR
Notes: Figure 1 indicates the ANGE]
structural relationship between
the dependent variable risk [CELLR
tolerance and investor age, ANGE]
gender, risk-taking behaviour

and perception and subjective
[CELLR/

[CELLR
ANGE]

N

life satisfaction.
ANGE]

\ [CELLR
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®16-34 =35-49 © 50+ = Male © Female
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4.2. Structural model and model fit assessment

The structural model can be indicated and laid out for specification in the section below (Hardy &
Bryman, 2004). The SEM included all factors which had a relationship with investor risk tolerance.
Hence, only gender and age were appropriate demographic variables to be included in the model.

Both demographic variables, age and gender did significantly influence investor risk tolerance.
A negative relationship was found between age and risk tolerance. This is consistent with previous
studies who found that risk tolerance decreases with age (Bajtelsmit & VanDerhei, 1997; Brooks
et al, 2018; Brown, 1990; Coleman, 2003; Dickason & Ferreira, 2018; Grable, 1997; Halek &
Eisenhauer, 2001; Hallahan et al., 2003; Irwin, 1993; Larkin et al., 2013; Mabalane, 2015;
MclInish, 1982; Morin & Suarez, 1983; Palsson, 1996; Santacruz, 2009; Van den Bergh, 2018; Van
Schalkwyk, 2012; Wallach & Kogan, 1961; Yao et al., 2004, 2011).

Considering life satisfaction in Table 1, this variable did significantly contribute towards predict-
ing investor risk tolerance (standardised coefficient = 0.071), (p < 0.05). The social domain of risk-
taking behaviour and perception did significantly influence (p < 0.01) investor risk tolerance to
a strong degree as the squared multiple correlations (SMC) was significant (standardised coeffi-
cient = 0.237). The ethical domain of risk-taking behaviour and perception did not influence
investor risk tolerance (p > 0.1) with a standardised coefficient of —0.062.

The financial domain did also significantly influence (p < 0.05) investor risk tolerance to a small
degree (standardised coefficient = 0.112). A negative relationship also exists between investor risk
tolerance and the health and safety domain (standardised coefficient = —0.063) where no significant
influence was found (p < 0.1). The negative relationship between investor risk tolerance and health and
safety can be expected since an individual’s health consciousness will decrease when their risk
tolerance increases. However, the influence of the health and safety variable was not significant for
investor risk tolerance. Considering the recreational domain of risk-taking behaviour and perception,
no significant influence was found towards predicting risk tolerance (p < 0.1).

The comparative fit index (CFI) was also performed where a value of 0.821 was obtained. Values that
are closer to one indicates a better fit whereas those closer to zero indicated that the data do not fit
the model (Malhotra et al., 2012). The values close to 0.9 indicates a marginal goodness-of-fit (Mueller,
1996). Absolute badness-of-fit indices require values that are lower since these measures measure
error or deviation, for example, the chi-square test X?, the root mean square residuals (RMSR the
standardised root mean square residuals (SRMSR) and the root mean square error of approximation
(RMSEA) (Malhotra et al., 2012). The chi-square value was obtained by dividing the minimum sample
discrepancy with the degrees of freedom (CMIN/DF). Mueller (1996) argues that ratios between three
and five are still acceptable as a good model fit. In this case, a value of 5.051 was obtained where this

Table 1. Standardised weights of investor risk tolerance

Constructs Estimate P-value

Risk tolerance <— Gender 0.153 o
<— Age -0.123 rx
<— Life satisfaction 0.071 0.019**
<— Social 0.237 o
<— Ethical -0.062 0.313
<— Financial 0.112 0.007
<— Health and safety -0.097 0.134
<— Recreational 0.052 0.245

Notes: Table 1 indicates the structural model, which indicates the influence of demographics, more specifically
gender, age as well as other internal factors such as the subjective life satisfaction and risk-taking behaviour and
perception domains (social, ethical, financial, health and safety as well as recreational) on investor risk tolerance.
***Significant at 0.01 level; **Significant at 0.05 level *Significant at 0.1 level
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Figure 2. Structural model of
investor risk tolerance, gender,
age, life satisfaction risk-taking
behaviour and perception.

Notes: Figure 2 indicates the
structural relationship between
the dependent variable risk
tolerance and investor age,
gender, risk-taking behaviour
and perception and subjective
life satisfaction.
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value is still acceptable indicating a goodness-of-fit. An RMSEA of 0.059 was found at the 90 per cent
confidence interval [0.057:0.61] per cent. The model is regarded as a good fit where the RMSEA is 0.08
or less (Blunch, 2008). The last step in conducting SEM comprises valuable conclusions and recom-
mendations on the structured model for future research (Malhotra et al., 2012).

5. Conclusion and recommendations

Risk can have different effects on investors, positive, neutral and negative. Therefore, the amount
of risk investors are willing to tolerate can be displayed in their attitude. This attitude can be
influenced by demographic factors, life satisfaction and risk-taking behaviour and perception. The
main objective for an investor to embark on investments is to create wealth and to first create
wealth-income is needed. Investments can influence investor’s life satisfaction when there is
a deviation between expected and actual investment returns. As a result, this research article
focused on how demographics, life satisfaction and risk-taking behaviour and perception in several
life domains influences risk tolerance.

The primary objective was achieved by means of a SEM development. The development of this
SEM is aimed at identifying the influence risk-taking behaviour and perception, along with their life
satisfaction, age and gender on financial risk tolerance. The results indicated that age and gender
significantly influence the risk tolerance of investors. A negative relationship was found between
age and risk tolerance which indicate that risk tolerance decrease for older investors. Moreover, life
satisfaction significantly contributes to the prediction of investor risk tolerance. The development
of this risk tolerance SEM is unique in its existence, as it is the first model to incorporate demo-
graphics, life-satisfaction, risk perception and risk tolerance level in the South African context.
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This paper also acknowledges a number of limitations within the research. The researchers
utilised a quantitative research approach to model investor behaviour whereby a mixed-method
approach can be recommended. Moreover, only risk-taking behaviour and perception was used
whereas in future research the Hexaco scale can be included. Furthermore, the study made use of
investors from one investment company in South Africa and it is suggested to include participants

of more than one investment company.
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