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Abstract: In this paper, we report data drawn from a field study in an Italian
region (Campania), where a disastrous earthquake took place in 1980. We rely on
subjects’ responses to a questionnaire and on experimental measures. We compare
the time preferences in two different samples, the first one constituted by sub-
jects who directly experienced the earthquake and its aftermath effects, and the
second one constituted by subjects who lived far away from the earthquake epi-
centre, but in urban areas with comparable socioeconomic features. Our aim is to
test whether there are long run effects of environmental disasters on time prefer-
ences. We find significant differences, since individuals living close to the epicentre
are more patient than subjects in the alternative sample, also controlling for risk
aversion.
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1 Introduction

Intertemporal preferences are a key factor in individuals’ utility functions and
are widely studied in the economic fields of financial, investment, saving, and
consumption decisions. Recently, the focus has been extended to areas concerning
environmental changes, where long-term public policies are required, and individ-
uals often face costly trade-offs between short and long-term consumption plans.

As far as environmental changes are concerned, however, individual discount
factors are likely to be strongly affected by personal life experiences. For example,
living in areas where health problems arising from environmental conditions are
consistent, or where the probability of disastrous events is very high, may change
individuals’ perspectives on life events and lead to a re-evaluation of time and
priorities.

The Covid19 pandemics, the sudden and extreme climate changes or even the
occurrence of natural disasters (earthquakes, volcanic eruptions, etc.) in the last
decades have strongly increased the importance of testing the impact that such
events may have on the individuals’ preferences and behaviour. While several
works focus on the effects on altruism and cooperation (Pancotto, Giardini, and
Righi 2024, in Italy), trust (Castillo and Carter 2011, in Honduras; Cassar, Healy, and
Von Kessler 2017, in Thailand), and risk aversion (Reynaud and Aubert 2020, in Viet-
nam; Said, Afzal, and Turner 2015, in Pakistan, and Ingwersen, Frankenberg, and
Thomas 2023, in India), few studies evaluate the impact on intertemporal prefer-
ences. In this context, Callen (2015) shows increased patience in the population hit
by the Indian tsunami, while Cassar, Healy, and Von Kessler (2017) in Thailand, and
Kuroishi and Sawada (2024) in Japan and in the Philippines report opposite evi-
dence. However, empirical and behavioural studies are undertaken only a few years
after the occurrence of the event, thus inducing a possible bias due to the emotional
impact. In this paper, we assume a different perspective and report the data of a field
study conducted in Italy in 2023 on subjects who experienced a significant natural
disaster in 1980 (more than 40 years ago), that is, during the early stages of their
lives. Therefore, we provide evidence on the long-term effects of catastrophes on
time preferences.

Furthermore, we focus on a Western European country rather than on a devel-
oping country, where the population received effective and abundant recovery
after the disastrous event. Hence, this work also meets the need of collecting data
from various contexts, recognizing that economic conditions, liquidity constraints,
ineffective recovery policies, and pre-existing levels of social capital may play an
important role (Castillo and Carter 2011; Mackay, Mavisakalyan, and Tarverdi 2024).
Our results suggest that environmental disasters may alter discount rates in a
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significant manner, since, in the long run individuals are more patient than subjects
who did not experience the same event.

The outlay of the paper is as follows. Section 2 describes the field study,
Section 3 the results, while Section 4 contains concluding remarks.

2 Field Study Design and Data Sample

The field study was run in Southern Italy in June, July and December 2023, in a
territory where a disastrous earthquake took place in November 1980. It had a mag-
nitude of 6.9 on the Richter scale, and almost destroyed 31 villages causing 2,735
deaths. The Italian National Institute of Geophysics and Volcanology compiled a
list of towns hit by the earthquake according to the Mercalli scale and the Richter
scale. Taking into account this list, we consider two treatments: Hit (subjects in the
towns of Conza della Campania and Laviano, close to the epicentre: see the circle
in Figure 1) and Not Hit (subjects in the towns of Piaggine and Monte San Giacomo,
far from the epicentre: see the square in Figure 1).

Based on the results of the most recent Census, the population in the four urban
areas ranges from roughly 1,200 in Piaggine to 1,400 in Monte San Giacomo, while it
is 1,300 and 1,260 in Laviano and Conza della Campania, respectively. The distance
between these small communities and the sea is over an hour by car. In terms of
economic features, the percentages of employed individuals and those of workers
in agriculture in the four urban areas are not statistically different. The only signif-
icant difference concerns the proportion of workers in the industrial sector, which
is slightly greater in Conza della Campania.

We previously contacted the mayors of each village (and their teams), who
assisted usinrecruiting participants and organizing the experiments. Subjects were
recruited by merely asking people on the street, in public meeting places, during
local festivals, and in public buildings, while also distributing a brochure inviting
to participate in the experiment. The final list of participants was compiled by ver-
ifying the ages of the subjects (between 55 and 85 years) and their residency in the
village at the time of the earthquake; these verifications were made in cooperation
with the municipal registry offices. Ours is indeed a convenience sample with no
snowball sampling.!

1 The final list of selected participants was finalized before the start of the first experimental
session, so we did not recruit any new participants through referrals from the initially selected
individuals.
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Figure 1: Earthquake’s destruction levels measured by the Mercalli Scale. Inside the circle, villages
experienced high destruction (strong colours). Inside the square, villages experienced low
destruction levels (light colours). The villages of Conza della Campania and Laviano are located inside
the circle (hit by the earthquake), the villages of Monte San Giacomo e Piaggine are placed within the
square (not hit by the earthquake). (Data source DBMI 15 - INGV).

To assess the impact of the earthquake, we employed a post-experiment ques-
tionnaire that asked participants whether they had experienced the disaster?
whether a family member had been injured or killed, and whether their households
had suffered economic damages. We also considered the possibility that our results
could be biased by selective migration. For example, if more risk-averse individu-
als migrated due to their fear of further earthquakes, we would expect to see less
risk aversion among those who experienced the earthquake and did not emigrate.
Therefore, the post-experiment questionnaire also gathered information about any

2 Two people were excluded from the sample because they were far from the affected areas on
the evening of the earthquake. That same evening, about 15 % of our subjects in Laviano and Conza
were in nearby villages, which were also severely affected by the earthquake. In the final estimates,
we controlled for these cases, and we did not detect any significance evidence.
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emigration from the village over the preceding forty years. However, there had not
been a significant migration in the aftermath of the earthquake, partly because the
destroyed buildings had been completely reconstructed.?

The final sample included 169 subjects, 83 in the hit villages and 86 in the not hit
areas.* Subjects earned between 0 and 41 euros and experiments lasted one hour.

The experiments were conducted using paper and pencils, with each session
including 20 to 24 individuals (see Figure 1A in Appendix A). The relatively small
group size, given the large space available, helped minimize confusion and allowed
for close monitoring of participants’ understanding of the instructions.® In fact,
our local collaborators were responsible for reporting any difficulties participants
encountered during the experiment. In such cases, we provided further expla-
nations, and if a participant clearly failed to comprehend the instructions, we
excluded their data from the analysis.

The experimental design comprised three sections;’ (1) a trust game (the
dataset is not reported here); (2) the elicitation of risky choices through two differ-
ent lotteries (Attanasi et al. 2018) and (3) a questionnaire — in Appendix B — which
contained questions on age, status in the labour market, amount of damages suf-
fered during the earthquake, time and risk preferences.

The question related to intertemporal preferences, drawn from the Bank of
Italy Survey on Household Income and Wealth, 2010, is the following:

“Imagine you have won the lottery and will receive a sum equal to the amount
of income that your family earns in a year. You will receive the money in a year’s
time. To obtain the money immediately would you give up 20 percent of your win?
What about 10? And 5? And 2?”.8

The greatest percentage of lottery money sacrificed reflects each respondent’s
Temporal Discount Preferences (TDP); for example, 0 is given if the respondent is

3 About 20 % of the subjects in our sample no longer lived in the village in question. They were
recruited for the experiment while on vacation, attending a local festival, visiting family, etc. We
did not find significant differences in migration rates between the villages that were hit and those
that were not (see Table 1), nor did we find significant evidence of selective migration in our
econometric estimates.

4 None of the subjects who showed up to the session dropped out. The percentage of no-show-ups
was about 10 %. This percentage was substantially the same in both the hit and not-hit areas.

5 Prior to the experimental sessions in each village, we consulted with local mayors to gather
insights into any potential challenges participants might face during the experiment.

6 This situation arose with only one participant in the control group, where our collaborators
indicated that the individual did not comprehend the instructions, even after several additional
clarifications.

7 The complete experimental instructions are provided as Supplementary Material.

8 https://www.bancaditalia.it/pubblicazioni/indagine-famiglie/bil-fam2010/index.html.
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not willing to sacrifice any money to anticipate the benefit. We transform these
values into discount rates, by dividing the percentage given up in order to obtain
the money immediately by 1 minus that percentage; following this formula, the
discount rate of giving up 20 % is 0.25, given that [0.2/(1-0.2)] = 0.25.°

This question is basically very similar to that collected in most behavioural
and empirical studies on individuals’ discount factors, yet it is framed in the gain
domain rather than in the loss domain as in several experimental investigations.
We used this methodology because, considering only one horizon time, it was easy
to understand for subjects within the age range we consider.

The elicitation of risk preferences relies on the following question, drawn from
the European Social Survey, 2020:

“In general, would you describe yourself as a person willing to take risks or do
you try to avoid taking them? Answer with a rating from 1 (you are not willing to
take risks at all) to 10 (you are always willing to take all risks)”.0

3 Results

Previous research has discussed the possible biases that arise when determining
individuals’ time preferences (Frederick, Loewenstein, and O’Donoghue 2002). For
instance, discount rates may be overestimated if risk aversion is not considered
(Andersen et al. 2008). Therefore, we explicitly consider people’s risk aversion,
which is elicited by experimental measures (two tasks from Attanasi et al. 2018) and
subjects’ responses to the questionnaire (see last paragraph of Section 2). In Table 1,
we report descriptive statistics. The p-values in the last column indicate that the
only significant differences between the control group and the treatment group are
related to age and discount rate. In particular, individuals in the hit villages exhibit
lower discount rates (i.e. greater patience).

Figure 2 illustrates the distribution of subjects from the hit and not-hit villages
based on the share they are willing to give up in order to receive their winnings
immediately (with corresponding discount rates provided in parentheses). The frac-
tion of subjects willing to wait a full year to receive the entire win — 0 % of the
win given up - is notably higher in the treatment (40 %) compared to the control

9 Thus, an individual’s TDP may range from 0, when the respondent is not willing to sacrifice any
money to anticipate the benefit, to 0.25 when the respondent is willing to give up 20 % of his or her
win in order to receive the money right away.

10 https://www.europeansocialsurvey.org/methodology/ess-methodology/source-questionnaire.
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Table 1: Summary statistics.

Variables®? Whole sample Not hit Hit p-value
Age 64.7 (0.74) 67.9 (0.72) 63.00 (0.57) 0.00
Female 0.31(0.04) 0.33(0.05) 0.34(0.05) 0.95
Education 2.71(0.07) 2.77 (0.11) 2.65(0.08) 0.32
Unemployed 0.08(0.02) 0.09(0.03) 0.06 (0.03) 0.44
Not in labor force 0.11(0.02) 0.10 (0.03) 0.12 (0.04) 0.72
Retired from work/in work 0.80 (0.04) 0.79 (0.04) 0.80 (0.04) 0.87
RiskQ 6.02 (0.21) 5.78 (0.28) 6.28 (0.32) 0.35
RiskG 0.32(0.04) 0.34(0.05) 0.28 (0.05) 0.21
Movers 0.24 (0.46) 0.23 (0.45) 0.25(0.48) 0.32
Discount rate 0.11(0.01) 0.13(0.01) 0.09(0.01) 0.01
N. observations 169 86 83

aNotes: Bold figures indicate statistically significant differences (Mann-Whitney test); ®the data are
drawn from the survey questions, except for the variable RiskG, which was taken from the
experimental task. Hit: Subjects who experienced the earthquake. Not Hit: Subjects who lived far
away from the earthquake epicentre. Age: Continuous variable within the range of 55-85.
Education: Educational attainment of subjects within the range of 1-4 (1: primary education or less;
2: lower secondary school; 3: upper secondary school; 4: university degree). Unemployed: Dummy
variable equal to 1 if the subject was not working but actively looking for a job, and 0 otherwise. Not
in labor force: Dummy variable equal to 1 if the subject was not working and not looking for a job,
and 0 otherwise. Retired from work/in work: Dummy variable equal to 1 if the subject was either
working or retired, and 0 otherwise. RiskQ: Risk preferences indicated by the survey questions,
where low scores on a scale of 1-10 reveal a high level of risk aversion. RiskG: Dummy variable equal
to 1if the subject selected the most risky lottery in both experimental tasks, and 0 if he/she did not.
Movers: Dummy variable equal to 1 if the respondent has left the village since the earthquake, 0
otherwise. Discount rate: The individual discount rate varies between 0 (when the respondent to the
survey question is willing to wait one year to receive the entire winnings) and 0.25 (when the
respondent is willing to forfeit 20 % of the winnings for immediate access). The intermediate values
are 0.02, 0.05 and 0.11, when the subject is willing to forfeit 2 %, 5 % and 10 %, respectively, of the
winnings. Consequently, lower numbers indicate greater patience.

group (16 %). Conversely, the fraction of subjects willing to forfeit 20 % of the win
for immediate receipt is higher in the control (43 %) than in the treatment group
(33 %).

Table 2 presents the findings from the estimation of a Tobit regression model.
The dependent variable is the individual discount rate, which ranges from 0 (lower
limit) to 0.25 (upper limit). Individuals who experienced the 1980 earthquake are
shown to be more patient, as they demonstrate a lower discount rate.

Columns II-IV account for risk preferences that are obtained via the exper-
imental tasks (RiskG, column II) and the questionnaire (RiskQ, columns III-IV).
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Figure 2: Distributions of our subjects in the hit (dark colour) and not-hit (light colour) villages, based
on the amount given up in order to receive the win immediately.

Consistently with earlier research, those who are less risk averse have lower dis-
count rates (Andersen et al. 2008). After adjusting for risk aversion, the relation-
ship between time preferences and the earthquake’s experience is essentially the
same.

Control variables do not improve the explanatory power of the model except
for “Education”: the coefficient on “Education” truthfully shows that patience is
positively correlated with schooling levels as argued in Fuchs (1982, 2004) and
Grossman (2000).

For robustness, we considered additional OLS estimates (columns V-VI) and
Probit estimates (columns VII-VIII), and the results remained essentially the
same.

Further estimates (available upon request) considered the magnitude of the
earthquake’s physical and economic consequences, the likelihood that the eco-
nomic damages had not been reimbursed, and the possibility that some subjects had
moved away from their villages after 1980. Nevertheless, we did not add significant
evidence and our conclusions remained unchanged.
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4 Concluding Remarks

The process of intertemporal choice reflects a tension between the desire for
immediate rewards and the recognition of long-term consequences (Urminsky and
Zauberman 2014).

We contend that discount factors are context-dependent, meaning that exoge-
nous shocks can significantly alter individuals’ intertemporal preferences. Cas-
sar, Healy, and Von Kessler (2017) demonstrate that natural disasters reduce
patience in the immediate aftermath of the event (about three years later). Specifi-
cally, disasters can have an emotional impact on the people involved by increasing
the fear of losing everything in a short time.

However, discount factors are not constant over time (Urminsky and Zauber-
man 2014). Therefore, the influence of such shocks may differ in the long term
compared to the short term. In this aspect, the results presented in this paper shed
new light on the long-term effects of catastrophes on intertemporal preferences.
We demonstrate that experiencing an earthquake in life can result in a long-term
decrease in an individual’s discount rate.

We believe that, in the aftermath of catastrophic events, survival probabilities
become more uncertain, which can lead to an increased preference for immedi-
ate rewards (see, e.g. d’Albis, Attanasi, and Thibault 2020). However, as recovery
occurs and survival probabilities stabilize, individuals may revert to a more long-
term focus. Following a lengthy but effective reconstruction process,' people in the
hit areas tend to balance short-term benefits more effectively with long-term goals.

The discount factor has important implications for economic growth through
the effects on saving and individuals’ investment in human capital. Thus, our results
could offer further insights into a microeconomic explanation of the positive rela-
tionship identified in the literature between human capital accumulation and long-
term growth (Shabnam 2014; Skidmore and Toya 2002).

Future research could enhance the relevance of our findings for the societies
involved by investigating how they depend on the amount and timing of the recov-
ery process and, more intriguingly, the potential intergenerational transmission of
time preferences. In particular, using the same methodology as in our field study,
future studies could compare education levels and saving plans among younger
generations in affected versus unaffected populations. This would help to directly
assess the impact of context-dependent intertemporal preferences on economic
growth.

11 Only 6 % of the sample of hit subjects reported not having been fully reimbursed. Similarly,
qualitative interviews with the local mayors of the two hit villages emphasized their perception
that the recovery process was ultimately effective.
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