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Abstract
Purpose – This research aims to investigate the impact of exogenous shocks on individuals' risk tolerance,
particularly when originating outside the economic or financial sphere. Focusing on Italy as the first Western
country affected by COVID-19, this paper explores whether the pandemic led to a decrease in Italians'
financial risk tolerance (FRT).

Design/methodology/approach – This study used a two-stage approach for data analysis. Initial
examination of key variables used linear regression (ordinary least square [OLS]) with robust errors.
Subsequently, a system of structural equations (structural equation model [SEM]) was used for a more
nuanced exploration of hypothetical relationships between constructs and their observed indicators. SEM
addressed reliability issues inherent in OLS, offering a robust analysis of structural models based on specified
hypotheses. To assess the impact of COVID-19 on Italians' FRT, the Grable and Lytton Risk Tolerance Scale
was used, measuring changes through a scored questionnaire with values ranging from 1 (greater risk
aversion) to 4 (greater risk propensity).

Findings – This study used three distinct OLS regression models to analyze the impact of COVID-19 on
Italians' FRT, considering mortality, infection and stringency rates. Findings revealed that older individuals
exhibited lower risk tolerance across FRT dimensions, consistent with previous research. Men were more risk-
prone, aligning with gender-related financial literacy disparities. Married respondents tended to be less risk-
tolerant, supporting the idea that marital status influences risk attitude. Education level showed a slightly
negative impact on investment risk. Professional instability, lower income and stock market inexperience were
associated with lower risk tolerance. Notably, the COVID-19 pandemic had a significant positive effect,
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making respondents more risk-averse. SEM methodology was used to examine the moderating effects of
COVID-19 proxies on FRTchanges.

Originality/value – This research brings a novel perspective to the ongoing debate on exogenous shocks'
impact on individuals' risk tolerance, particularly when originating outside the economic or financial domain.
Focusing on Italy, the first Western country hit by COVID-19, this study uniquely investigates the pandemic's
effect on Italians' FRT. With a large and representative sample, the findings contribute significantly to the
literature on risk attitude, shedding light on the pandemic's impact. This study's originality lies in providing
reliable evidence with policy implications, emphasizing the imperative for government intervention in
addressing both health and economic issues in the wake of such external shocks.

Keywords Italy, Financial risk tolerance, Pandemic

Paper type Research paper

1. Introduction
Risk perceptions influence several decisions in the economic and financial domains as
well as in other domains, such as choice related to the field of education or work sector. In
several economic studies, risk perception is assumed to stay stable over time, whereas in
psychology it has been shown that individual preferences do change in response to the
context in which individuals choose, thus risk perceptions itself is not stable, but context-
specific and changing over time (see Slovic et al., 1982:1986; Weber and Milliman, 1997;
Wahlberg and Sjoberg, 2000; Brewer et al., 2004; Slovic and Peters, 2006; Cori et al.,
2020; Siegrist and Árvai, 2020). One of the explanations behind the change in individuals'
perceptions of risk may be attributable to the impact that possible shocks may cause on
individuals' lives (Weterings, 2022). In particular, considering the shock caused by the
recent COVID-19 pandemic, Shachat et al. (2021) highlighted how there was a change in
confidence of attitude toward risk between the period before and after the pandemic.
Specifically, similar to the results reported by Mussio et al. (2023) the pandemic caused an
increase in individuals' financial risk tolerance (FRT). FRT is defined by Grable (2000) as
“the maximum degree of uncertainty that someone is willing to accept when making a
financial decision.” In particular, Droms (1987) argued that understanding risk tolerance
is one of the factors necessary for an individual to be able to make optimal investment
choices in terms of risk-return. The study conducted by Roszkowski and Davey (2010)
showed that since the 2008 financial crisis, individuals have maintained a similar level of
risk tolerance compared to that experienced before the crisis. The result of the previous
study is confirmed by the contribution provided by Gerrans et al. (2015), which shows
that even in situations of economic crisis and uncertainty financial risk appetite tends to be
relatively stable. However, during the period from late April 2019 to early July 2020, Heo
et al. (2020) collected survey data to prove the negative effect of pandemic COVID-19 on
financial risk attitudes in a large sample of individuals (N = 18,913). Results show that
risk tolerance for financial decisions can be altered when an extreme economic, social or
environmental shock occurs (Heo et al., 2020). After the COVID-19 pandemic emergency
declaration, a general detachment from willingness take financial risks was noted
demonstrating how COVID-19 pandemic has shifted down the risk preference for most
investors (Heo et al., 2020). In particular, the study conducted by Ortmann et al. (2020)
showed how the risk tolerance of individuals increased, determining their trading activity,
as it is therefore interesting to analyze whether or not the pandemic affected risk tolerance
(Huber et al., 2021). After China, Italy was one of the first countries in Europe to be
affected by the spread of the pandemic caused by COVID-19. The immediate response of
the Italian Government to reduce the contagion was to limit the mobility of its citizens,
requiring them to stay in their homes and go out only for reasons of necessity, health or
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work. The effects caused by the government's decisions have resulted in a rapid and
sudden change in the behaviors, beliefs and habits of Italians (Armillei and Filippucci,
2020). The goal of this work is to verify whether the pandemic caused by COVID-19 has
modified the risk tolerance of Italians. Following the guidance provided by Hunter (2002),
we will specifically analyze the link between risk tolerance and risk-taking behavior.
Specifically, although there is a correlation between tolerance and risk perception (Forlani
and Mullins, 2000), it is advisable to distinguish the two factors into two distinct concepts
(Hunter, 2002; Roszkowski and Davey, 2010). To verify how the pandemic has changed
the attitude of Italians toward risk, the Grable and Lytton Risk Tolerance Scale (G/L-RTS)
will be used (Grable and Schumm, 2010). Furthermore, G/L-RTS scale is composed of 13
items through which it will be possible to identify three different components of risk
tolerance: investment risk (IR), financial risk and speculative risk (SR).

We gathered data, processing 2,167 self-evaluations administered in Italy between April 1
and May 30, 2020, a period identified as the Italian COVID-19 “first wave.” The results
demonstrate that the spread of the coronavirus made Italians less tolerant to risk, reducing
their FRT, in all three of the abovementioned dimensions (risk comfort and experience
[RC&E], IR and SR) and using the overall measure of FRT. Furthermore, the researchers
tested their conceptual model based on a structural equation model (SEM) to verify the
relation between COVID-19 and risk tolerance. To study this link, the team considered
moderating effects of variables related to COVID-19, such as mortality, infection and
stringency rates (Figure 1).

The results demonstrate how the variables subject to moderation are significant in
testing the relationship between COVID-19 and risk tolerance. This paper contributes to
the existing literature on the role of extreme and rare macroeconomic, social and health-
related shocks in FRT by analyzing the impact of the COVID-19 pandemic in Italy.
Therefore, the remainder of this paper is organized as follows. The first part includes a
theoretical background about risk tolerance and COVID-19 and presents the research
hypothesis. The second part presents the research, survey design and econometrical
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Figure 1. Conceptual model
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procedures adopted in this study, followed by the results. Finally, the last part provides
the discussion.

2. Literature review and development of the hypotheses
Recently, the economic literature has begun investigating how FRT varies over time in
response to shocks of different nature. For instance, one can distinguish three major areas in
the literature regarding the effects of shocks on risk preferences (Graeber et al., 2020):

(1) natural disasters such as earthquakes and floods (e.g. Eckel et al., 2009; Cameron
and Shah, 2015; Sakha, 2019);

(2) the effects of the business cycle and macroeconomic shocks (e.g. Malmendier and
Nagel, 2011; Cohn et al., 2015; Fagereng et al., 2017; Koenig-Kersting and
Trautmann, 2018); and

(3) negative events affecting people on an individual level, such as unemployment or
divorce (Brunnermeier and Nagel, 2008; Chiappori and Paiella, 2011; Sahm, 2012).

These studies suggest that natural disasters and negative individual events do not
significantly affect risk tolerance, whereas the effects of the business cycle, especially
recessions and macroeconomic shocks, tend to decrease risk tolerance (Malmendier and
Nagel, 2011; Cohn et al., 2015; Fagereng et al., 2017; Koenig-Kersting and Trautmann,
2018). Thus, analyzing the impact of COVID-19 on risk tolerance is important both
theoretically and practically because its impact affected many individual decisions, such as
those related to consumption and investments, which could have impacted the recovery
prospects of entire countries (Cervellati et al., 2022).

The literature on COVID-19 has grown exponentially and examines a range of issues,
especially ones related to the reactions of governments and financial markets (e.g. Ashraf,
2020; Haroon and Rizvi, 2020; Lavelle, 2020; Akhtaruzzaman et al., 2020). In this respect,
the effects on FRT have been different than in previous financial crises. For example,
Roszkowski and Davey (2010) claimed that FRT did not significantly change before or after
the 2008–2009 financial crisis, confirming the results of Gerrans et al. (2015) that showed
that FRT tends to stay relatively stable, even through economic crises and other uncertain
conditions.

In addition, throughout the ongoing COVID-19 pandemic, there has been a worldwide
financial market reaction, including peaks of volatility close to that observed after the
collapse of Lehman Brothers at the end of 2008 (Bateman et al., 2011). Moreover, the 2008–
2009 global financial crisis originated in the real estate market in 2007 and spread to the
financial market and eventually to the rest of the economy (Bateman et al., 2011). Instead,
the current crisis is related to a health-related issue, even if this also affects the real economy,
and financial markets have reacted accordingly (Cervellati et al., 2022; Stella et al., 2022).
Even though the effects of the global financial crisis were long-lasting in many economies all
around the world, in terms of FRT, the recovery was quite rapid. However, it is not yet clear
how FRT will evolve as time passes. In previous extreme, rare events, there has been clear
evidence of negative effects in the financial market, as well as a decrease in FRT (Kaplanski
and Levy, 2010; Farhi and Gabaix, 2016).

The macrolevel reactions of financial markets and governments have been extensively
investigated, but less attention has been devoted to analyzing the reactions of individuals
regarding FRT.

These arguments lead toH1:
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H1. Italians’ financial risk tolerance (FRT) decreased due to COVID-19.

In this regard, Heo et al. (2020) demonstrated that COVID-19 did affect risk tolerance. Using
survey data from a large sample of individuals (N = 18,913), the authors showed the negative
effect of the pandemic on FRT. Interestingly, the authors show how distinct clusters of
individuals (low-risk tolerance vs high-risk tolerance) reacted differently to the pandemic:
while FRT increased in the high-risk tolerance group, it decreased in the low-risk tolerance
one (Heo et al., 2020). Of course, countries differ in many respects – such as cultural
differences that affect risk tolerance (Innocenti et al., 2019) – so the reactions of their
governments were different.

These arguments lead toH2:

H2. The relation between COVID-19 and risk tolerance is moderated by the COVID-19
variables death, infection and stringency.

According to Heo et al. (2021), when the number of COVID-19 infections increases, the
level of risk tolerance changes, making individuals more risk-averse. Furthermore, evidence
proposed by Heo et al. (2020) produced policy implications for governments and
policymakers, suggesting the introduction of policies to increase overall risk tolerance, so as
to boost consumption and investments, and to accelerate economic recovery.

3. Data and methodology
3.1 Survey design and sample description
On March 11, 2020, the Italian Government implemented strict measures to reduce the
spread of COVID-19. This study gathered data via a Web-based questionnaire – with the
computer-assisted web method – between April 1 and May 30. The questionnaire was
promoted on social media platforms such as Facebook, Twitter and LinkedIn. The team
collected 2,500 responses that, after canceling the ones with missing values, reduced to
2,167. According to the indications provided by Dattalo (2008), the sample this team
analyzed appears to be representative of the Italian population. Table 1 provides a
comparative overview of sample descriptive features and Italian averages. The largest age
group in the sample is 30–40 years old, comprising 38%, contrasting with the national
average of 15.9%. Those above 70 years old are considerably fewer in the sample (3.7%)
compared to 14.8% nationally. Regarding gender, the sample is nearly balanced, with males
slightly edging females, which differs from the national figures, where there are more
females than males. Marital status reveals a higher proportion of married and divorced
individuals in the sample compared to national percentages. In terms of education, those with
over 12 years of education form a larger group in the sample (62.5%) than nationally
(51.4%). The professional status indicates a higher full-time employment rate in the sample
(56.3%) than the national average (37.4%), whereas student and stay-at-home statuses are
lower in the sample. For income, the sample aligns with national averages, except for a
noticeably higher proportion choosing not to disclose their income. The sample has a larger
representation of city dwellers (71.9%) as compared to the national average (63.4%). Finally,
stock market participation is lower in the sample (28.7%) compared to the national
percentage (34%).

3.2 Econometrical approach and measures
The data were processed using both linear regression (ordinary least square [OLS]) with robust
errors and through the use of a system of structural equations (SEM). In particular, OLS was
useful for testing, in a first stage, the relationships among key research variables. In a second
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Table 1. Descriptive statistics (N = 2,167)

Variable Percentage National statistics percentage

Age
30–40 years old 38.0 15.9
41–50 years old 22.7 24.5
5–60 years old 25.9 26.6
61–70 years old 9.7 18.2
>70 years old 3.7 14.8

Gender
Female 49.1 52.7
Male 50.9 48.3
Marital status
Married 55.2 47.4
Unmarried 29.5 42.3
Divorced 11.1 7.3
Widowed 4.2 3.0
Education
(0–9) years 14.2 16.2
(9–12) years 23.3 32.4
>12 years 62.5 51.4

Professional status
Full-time 56.3 37.4
Part-time 16.5 9.0
Student 6.1 11.3
Stay at home 6.9 17.9
Retired 8.3 18.3
Disabled/unable to work 0.6 1.2
Unemployed 5.2 4.9

Income
Less than €10,000 7.6 12.3
€10,000–€20,000 22.6 24.9
€20,000–€40,000 33.7 38.3
€40,000–€80,000 14.9 18.8
€80,000 or more 3.9 5.7
Prefer not to say 17.3 /
Area of residence
Rural area (<20,000) 28.1 36.6
City (>20,000) 71.9 63.4

Stock market participation
No 71.3 66.0
Yes 28.7 34.0

Notes: “No. Obs.” Stands for number of observations (total: 2,167). “Relative %” is the relative percentage
of each class for each variable. Regarding the income variable, the option “Prefer not to say” was omitted
from the regression analyses presented in Tables 3 and 5 to avoid abnormal fluctuations in the values of the
average and thus the standard deviation. National statistics were provided by both the Italian National
Institute of Statistics and Eurostat
Source: Created by authors
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stage, it was necessary to use more sophisticated econometric methodologies capable of testing
hypothetical relationships between constructs and their observed indicators more reliably than
OLS. In particular, SEM overcomes the reliability problems inherent in using OLS because it
has the advantage of analyzing structural models based on relationships specified in the
hypotheses (Deng et al., 2018; Nazim and Ahmad, 2013). To test the hypothesis that Italians’
FRT decreased due to COVID-19, the team measured changes in FRTas done by the G/L-RTS,
as mentioned above. According to this methodology, the risk tolerance score was calculated as
the sum of the individual scores from the 13 questions, scaled from 1 to 4, with 1 identifying
greater risk aversion and 4 greater risk propension (Table 2).

Following the examples of previous literature, this regression analysis considered control
variables like age, gender, civil status, education, income, professional status and area of
residence. To measure how individuals’ risk tolerance changed due to the COVID-19
pandemic, the team added the following question: “On a scale of 1 to 10, where 1 stands for
‘Less risk averse’ and 10 stands for ‘More risk averse’, how has the COVID-19 pandemic
changed your attitude toward risk taking?” Following Keller and Siegrist (2006), this study
included the following question involving the respondents’ participation in the stock market:
“Have you ever invested in the stock market?”

4. Results
To assess the impact of COVID-19 on FRT, this team considered two variables in the
analysis to measure the mortality, infection and stringency rates in Italy during the outbreak.
The data regarding mortality and infection were provided the by the Italian Ministry of
Health, and the data regarding stringency were provided by Hale et al. (2021) and related to
the period in which the questionnaire was administered.

Our aim was to analyze how the three dimensions forming FRT (i.e. RC&E, SR and IR)
and the overall FRT had been affected by the COVID-19 pandemic.

Table 3 presents the findings from three distinct OLS regression models, each one
devoted to the three dimensions of FRT (i.e. RC&E, SR and IR).

Regarding age, older respondents in the sample seemed to be less risk tolerant with
respect to all considered three dimensions. This evidence confirmed the results provided by
Grable and Lytton (1998), Cardak andMartin (2019) and Hartnett et al. (2019).

With respect to gender, also consistent with previous evidence, men in this sample tended
to be more risk prone in all three dimensions considered, and thus more risk tolerant. In
particular, gender gap resulted from the lower degree of financial literacy of women (Lusardi
and Mitchell, 2008; Van Rooij et al., 2012) and their lack of familiarity with financial
instruments (Prast et al., 2014). As marital status is concerned, in line with previous studies,
the team found that married people tended to be less risk tolerant than unmarried respondents
were. Apart from Regression Model 2, which considered SR, the positive and statistically
significant coefficients in the other three regression models confirmed the lower risk
propensity and risk tolerance of married individuals. According to Cohn et al. (1975),
married individuals allocate a lower proportion of their assets to risky assets. Several other
researchers (Guiso et al.,1996; Hinz et al.,1997; Gutter et al.,1999; Hartog et al., 2002) found
that married individuals are less tolerant of risk than single individuals. In addition, people’s
education levels seem to have a slightly negative but statistically significant effect regarding
investment risk. This statistic could suggest that more educated respondents, at least in this
sample, tend to take fewer risks when investing in financial instruments. More generally,
however, in this sample, the level of education seems not to influence the other two
dimensions of risk attitude or the overall respondents’ risk tolerance in statistically
significant ways. This evidence does not support the findings highlighted in other studies
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where risk tolerance is influenced by education level (Zhong and Xiao, 1995; Halek and
Eisenhauer, 2001; Grable and Joo, 2004; Ardehali et al., 2005; Grable and Roszkowski,
2007; Al-Ajmi, 2008; Gilliam et al., 2010; Grable, 2016).

Regarding professional status, in line with expectations, the team found (with the
exception of Regression Model 2 for speculative risk) negative and statistically significant
coefficients. These results suggested lower professional stability, such as moving from a full-
time job to unemployment; lower risk attitude; and overall risk tolerance. This result
supported the work of Haliassos and Bertaut (1995). Concerning income, the team observed
a positive and statistically significant effect on all three dimensions of risk considered and on
the respondents’ overall risk tolerance. For instance, higher income may increase risk
capacity and risk tolerance (at least indirectly), given that individuals with higher incomes
may rely on their stronger ability to face negative events, such as not being forced to sell their
financial assets to meet their current expenses. In addition, this evidence was supported by
the fact that wealthier individuals can easily afford to absorb potential losses from risky
investments (Hallahan et al., 2004;Watson andMcNaughton, 2007).

In line with previous studies (e.g.Wang and Hanna, 2007; Grable and Schumm, 2010;Mishra,
2018), this work revealed that respondents who have experience in investing in the stock market
have higher risk attitude in all three dimensions and higher overall risk tolerance, as expected.

Regarding the study’s main variable, the effect of the COVID-19 pandemic on risk attitudes
and risk tolerance, there was a positive and statistically significant effect concerning all the

Table 3. Effect of the COVID-19 pandemic on individuals’ risk comfort and experience, speculative
risk and investment risk

Model 1: Risk comfort and
experience (RC&E)

Model 2: Speculative
risk (SR)

Model 3: Investment
risk (IR)

Age −0.323*** (0.001) −0.150*** (0.001) −0.254*** (0.001)
Gender 0.160*** (0.023) 0.81** (0.032) 0.103*** (0.022)
Marital status 0.062** (0.017) 0.006 (0.023) 0.049** (0.016)
Education −0.022 (0.016) 0.015 (0.022) −0.052** (0.016)
Professional status 0.036 (0.007) −0.008 (0.009) −0.042 (0.003)
Income 0.113*** (0.013) 0.150*** (0.017) 0.130*** (0.012)
Stock market
participation 0.080*** (0.027) 0.075** (0.036) 0.170*** (0.026)
Area of residence −0.080 (0.022) 0.040 (0.035) −010 (0.025)
Change due to
COVID-19
pandemic 0.077** (0.004) 0.043* (0.006) 0.074** (0.004)
COVID-19 death 0.018 (0.000) 0.117 (0.000) 0.127* (0.000)
COVID-19
infection 0.050 (0.000) −0.137*(0.000) −0.094 (0.000)
COVID-19
stringency 0.048 (0.000) −0.113* (0.002) −0.028 (0.025)
σ 0.47 0.60 0.45
Adjusted R2 0.154 0.087 0.114
No. of
observations 2,167 2,167 2,167

Notes: Standard errors are given in parentheses. Asterisks represent the level of confidence based on
p-values: *p < 0.05, **p < 0.01, ***p < 0.001
Source: Created by authors
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considered risk dimensions as well as on risk tolerance. Thus, it seems that respondents in the
sample became more risk averse during the COVID-19 pandemic. There may be several
explanations for this result. First, worries about health may have spread to the financial field,
leading people to be less risk tolerant. For example, fear is one of the strongest negative human
emotions and may affect several realms life. An additional explanation concerns the negative
economic effects of the pandemic, both in general (i.e. with respect to the impact on the country)
and on a personal level, potentially affecting respondents’ incomes and professional statuses,
thus increasing financial worries and risk aversion. Beyond this, the financial crash in March
2020may have further lowered respondents’ risk tolerance. This idea confirmed the work of Heo
et al. (2021), which suggested that as the number of cases of COVID-19 infections increased,
individuals’ FRTandwillingness to invest in risky assets in uncertain times decreased.

Finally, to test howCOVID-19 affected FRT, the team used an SEMmethodology.
In this way, the researchers tested the moderating effects of iterating between the COVID-

19 mortality, infection and stringency rate proxies and the change in FRT due to COVID-19.
The moderation variables appear in Table 4.

Moderation analyses aim to investigate contingencies in which the effect of the independent
variable on the dependent variable changes in intensity, sign or both. In this research, the
variables CH_Covid_19_Death, CH_Covid_19_Infection and CH_Covid_19_Stringency
facilitated a deeper understanding of the link between risk tolerance levels and the changes
caused by the proximity of the respondent to traumatic events related to COVID-19, such as
infection, death or stringency (Table 5).

Furthermore, the results of the SEM presented in Table 5 confirmed what the team
previously found in Models (1) through (3) concerning the three dimensions of FRT. Notably,
the relationship between COVID-19 was significant, allowing the researchers to accept the first
hypothesis (Table 5). In addition, he relationship between COVID-19 and risk tolerance was
also explained by the new moderating variables represented by infection, mortality and
stringency related to COVID-19. The significance of the three moderating variables facilitated
the acceptance of the second research hypothesis. The negative coefficient of the independent
variable Age confirmed that older individuals are less financially risk tolerant than younger
ones. This result was consistent with the results of Jianakoplos and Bernasek (2006).

5. Conclusions
This paper contributes to the literature on risk attitudes and risk tolerance and to work related
to the effects of the COVID-19 pandemic. The analysis of the effects of socioeconomic and
demographic variables such as age, gender, marital and professional status, education,
income and stock market participation produced evidence mostly consistent with previous
studies. However, the effect of the pandemic on FRTwas a novel result, at least to the best of
the team’s knowledge.

Table 4. Moderations variable

Moderation variable Coding variable

Change due to COVID-19 pandemic* COVID-19 death CH_Covid_19_Death
Change due to COVID-19 pandemic* COVID-19 infection CH_Covid_19_Infection
Change due to COVID-19 pandemic* COVID-19 stringency CH_Covid_19_Stringency

Source: Created by authors
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The evidence that the COVID-19 pandemic lowered people’s risk tolerance and increased their
risk aversion in the financial domain may be explained in several ways, as detailed above. These
reasons referred to future economic worries regarding income, financial worries related to the
stockmarket crash inMarch 2020 and to health-relatedworries spreading in the financial domain.

Although this evidence should be regarded with caution, the large and representative
sample on which it was based demonstrated that the data are quite reliable. In addition, these
results have policy implications regarding the need for the government to face both health
and economic issues. Thus, researchers should not assume there is only a trade-off between
these two issues but should also consider the effects of health-related worries on FRT and of
human behavior in the economic and financial domains.
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