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Abstract

This study examines how early-life exposure to food scarcity influences indi-

viduals’ long-term time preferences and savings behavior. To this end, we analyze

hand-collected historical data on livestock availability during World War II at the

provincial level, alongside detailed survey data on elicited time preferences and

household savings. By leveraging differences across cohorts and provinces in a

difference-in-differences framework, we find that individuals who experienced more

severe scarcity during early childhood develop higher levels of patience later in life

and tend to hold more (precautionary) savings, conditional on income. Our find-

ings suggest that exposure to protein scarcity during the first years of life and in

utero can instigate a lasting increase in prudent behavior in the form of a coping

mechanism.
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1 Introduction

Time preferences play an important role in a wide array of economic decisions and are a

key determinant of consumption and savings. There is substantial heterogeneity in time

preferences within and across countries, with cultural, institutional and socioeconomic

differences accounting for a fair portion of it (Becker and Mulligan, 1997; Falk et al.,

2018). However, a significant part of this variation remains unexplained and there is

still no consensus regarding the age at which individual time preferences are formed.

While existing research has primarily focused on the short-term effects of socioeconomic

disparities on time preferences (mainly in experimental settings–see Sutter et al., 2013),

the long-term effects of early life experiences have largely been understudied.

In this paper, we fill this gap and show that early-life experiences have a long-lasting

impact on individuals’ time preferences and savings decisions, uncovering a nuanced het-

erogeneity in the effect of experiencing scarcity at different stages of early life. To do

so, we exploit a shock that is arguably exogenous, that is, meat scarcity during World

War II (WWII) in Italy. Our analysis utilizes newly digitized provincial-level historical

data on the availability of different categories of food with particular emphasis on meat.

Food scarcity and hunger were prevalent during WWII. We focus on meat scarcity due

to an exogenous source, as a substantial portion of livestock was excised by the German

army to meet their dietary needs.1 We argue that the decline in the number of live-

stock resulted in a significant reduction in local meat availability during those years and

estimate an Intention-To-Treat (ITT). Given that rationing and the prices in the black

market depended on the local availability of food, our measure is likely to gauge the

overall scarcity of meat during WWII. Importantly, we show that meat scarcity operates

1The movement of the German troops was largely influenced by several unexpected events, such as the
Allied withdrawal for a new offensive in France and harsh weather conditions in October 1944 (Fontana
et al., 2023), and not by livestock distribution or local socioeconomic factors.
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above and beyond other dimensions of the conflict, namely casualties, bombing, incidents

of civilian victimization (Bertazzini and Giorcelli, 2022; Atella et al., 2023) and the drop

in the fertility rate.

In our analysis, we use a difference-in-differences framework and leverage provincial

and cohort variation in the number of animals slaughtered for meat across Italy. Specifi-

cally, we compare the time preferences of individuals belonging to different cohorts (spent

their early childhood during or after WWII) who were born in provinces with different

degrees of meat scarcity (measured on a continuous scale) during WWII. To measure

time preferences, we utilize uniquely elicited information from the 2004 Survey on House-

hold Income and Wealth (SHIW) conducted by the Bank of Italy. Within the survey,

household heads were asked to indicate the percentage of a hypothetical lottery prize,

equivalent to their household’s net annual income, that they would be willing to forego

in order to receive the prize immediately instead of waiting for a year. Consequently,

we can observe the different levels of patience among respondents and classify those who

are willing to sacrifice the highest percentage as “impatient”. We then investigate the

implications of meat scarcity and patience on households’ annual total savings but also

on a uniquely elicited measure of precautionary savings.

We find that individuals who have experienced meat scarcity during early childhood

exhibit greater patience later in life. In our benchmark specification, a 10% decrease in

the number of livestock slaughtered for meat reduces the probability of being impatient in

adulthood by 2.4 p.p. This effect is economically significant, as about 10% of people in our

sample are classified as ”impatient”. We obtain this result in specifications that account

only for demographics (gender, age, parental education) or for an extensive list of other

factors that may affect patience (but are potentially endogenous), such as individuals’

socio-economic conditions (e.g., own education, household income, and wealth) as well

as financial literacy and risk aversion. We are also able to exploit for identification the
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fact that some individuals reside in a different province than the province of birth. We

do so by including province of residence fixed effects to control for unobserved differences

across Italy while the scarcity shock refers to the province of birth (where the individuals

spent their early childhood). We carefully conduct several robustness tests to rule out the

possibility that the relationship between exposure to meat scarcity during childhood and

patience later in life is driven by confounding factors (survival biases, post-war recovery

of livestock, trade, other dimensions of conflict) or the way scarcity is measured.

To shed light on the underlying mechanisms, we analyze the effects of meat scarcity

at different ages of exposure and use additional historical information on the availability

of other food groups, namely other sources of proteins beyond meat (legumes), carbohy-

drates (wheat, corn, and potatoes), and vitamins (tomatoes and apples). Our analysis

shows that the age of exposure to scarcity plays a crucial role. Specifically, we find that

the effect on patience is concentrated on individuals aged 0-3 during WWII with a larger

effect among those exposed at age 0. This novel finding reveals that in-utero and first

years of life are critical periods for the formation of individual time preferences. More-

over, we find that only the scarcity of high-protein foods (i.e., meat and legumes) affected

individuals’ patience levels. These two sets of results suggest that a behavioral and bi-

ological channel are likely to co-exist. Presumably, maternal behavior during gestation

may have instilled patience in the fetus as a way to cope with protein scarcity. This is

a plausible channel as maternal diet during pregnancy is known to determine the child’s

preferences later on –see Vitt et al. (2022). By contrast, we do not find any strong ev-

idence in support of alternative channels, that could indirectly affect time preferences,

namely, lower levels of income, wealth, education or financial literacy. Our results confirm

the importance of the first years of life in the formation of preferences, risk attitudes and

cognitive development (Cunha and Heckman, 2007; Cronqvist et al., 2015; Webb, 2023)

and reveal that time preferences start being shaped already in the womb.
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Moreover, our setting provides with a credible instrument to establish a causal link

between patience and savings.2 In particular, we find that higher levels of patience due to

early-life exposure to meat scarcity increase individuals’ propensity to save later in life,

also for precautionary motives. Overall, our results suggest that individuals that were

exposed to scarcity during early life develop a higher degree of prudence in adulthood as

a coping mechanism: they are more patient and save more.

Related literature. The literature on time preferences documents considerable hetero-

geneity across countries, cultures and socio-economic groups. Falk et al. (2018) attribute

this heterogeneity to cultural, historical and institutional differences. Harrison et al.

(2002) show that while constant discount rates are a reasonable assumption for certain

types of households, it is not appropriate to assume that the same discount rates apply to

all households. Our study contributes to the understanding of the origins of heterogeneity

in time preferences by shedding light on the the timing of their formation. The literature

on this is rather scarce. A recent exception is a study by Webb (2023) which shows that

the age of 2 is the most critical period for children’s cognitive development.

Previous studies have found a strong contemporaneous correlation between time pref-

erences and scarcity of goods. Lawrance (1991) shows that poverty may lead to present-

oriented preferences, while Golsteyn et al. (2014) find that individuals with higher socioe-

conomic status tend to be more patient. Moreover, scarcity of goods may lead to increased

risk aversion (Dohmen et al., 2011) and a preference for immediate rewards over delayed

costs (Lawrance, 1991). The underlying mechanism behind this behavioural shift is the

experience of scarcity itself (Haushofer and Fehr, 2014; Mullainathan and Shafir, 2013),

and recent research has explored the potential moderating role of the size of individual’s

choice set in this relationship (Gneezy et al., 2020). All the above papers primarily fo-

2Our paper adds to a recent literature (Epper et al., 2020; Hübner and Vannoorenberghe, 2015; Sunde
et al., 2022) that studies the association between patience and savings using an instrumental variable
method.
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cus on the short-term relationship between poverty and current levels of patience. Our

study instead investigates the causal, long-term effects of early life experiences on time

preferences and savings.3

Traumatic events such as wars, recessions, natural disasters or the death of a relative

are also factors that can impact economic behavior later in life. Research shows that

experiencing this type of events can lead to a decrease in risk-taking behavior (Malmendier

and Nagel, 2011), preferences for redistribution (Roth and Wohlfart, 2018) and trust

(Kesternich et al., 2020). Studies on the impact of natural disasters are more inconclusive.

Méon et al. (2021) estimate long-term increases in patience and savings of individuals who

experienced earthquakes in Mexico. By contrast, Filipski et al. (2019) and Kuralbayeva

et al. (2019) show that households in China and Italy, who lived in quake areas but did

not themselves suffer damages or injuries save less later on. In the same vein, Callen

(2015) find that exposure to the Indian Ocean Earthquake tsunami increased patience

among Sri Lankan wage workers, whereas Cassar et al. (2017) show that the same tsunami

led to long-lasting increases in risk aversion and impatience among individuals in rural

Thailand. These contrasting findings underscore the need for further research to better

understand the nuanced relationship between trauma and patience.

Our study also relates to the literature that examines the long-term health conse-

quences of early-life exposure to malnutrition or adverse weather conditions. These

studies mainly find increased levels of obesity, decreases in height and increased hos-

pitalization rates among affected individuals (Scholte et al., 2015; Kesternich et al., 2020;

Adamopoulou et al., 2024).4 In cases of in-utero exposure, fetal programming may lead

3There is a vast literature that analyzes the relationship between poverty and economic behavior in
general (Bertrand et al., 2004; Blalock et al., 2007; Yesuf and Bluffstone, 2009; Agarwal et al., 2009;
Shah et al., 2012; Fehr et al., 2022) but mainly focuses on the scarcity of financial resources (Carvalho
et al., 2016; Ananyev and Guriev, 2018). Agneman et al. (2023) is a recent exception and investigates
the impact of food scarcity on trust.

4Hoynes et al. (2016) investigate the impact of a positive policy-driven change in economic resources
while in-utero or during childhood and find a reduction in metabolic syndrome.
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to permanently slower metabolism as a means to cope with the low caloric intake (Barker,

1990; Almond et al., 2018). Our analysis implies that increased patience may act as an

alternative copying mechanism.

Lastly, early life exposure to stressors and environmental factors may also result in

long-lasting negative effects on cognitive development and labor market outcomes (Ichino

and Winter-Ebmer, 2004; Maccini and Yang, 2009; Neelsen and Stratmann, 2011; Jürges,

2013; Atella et al., 2023). Our study instead uncovers a direct link between early life pro-

tein scarcity and time preferences–a key parameter for most economic decisions, including

savings.

2 Data

2.1 Historical data on food scarcity

Our study integrates unique historical data on the availability of meat across all Italian

provinces with extensive survey data that delve into individual traits of patience and

savings behavior. Italy serves as a focal point due to its historical context in the course

of WWII, as meat availability was significantly impacted by external factors, plausibly

of an exogenous nature. For our analysis, we digitize historical datasets detailing food

availability at the provincial level during WWII and complement them with rich survey

data on the attributes and economic behavior of various demographic cohorts several

years after the end of WWII.

First, to quantify meat scarcity in each province, we compiled data on the number

of livestock slaughtered for meat from the Annual Agricultural Statistics in 1941, 1942

and 1945–ISTAT (1948) and ISTAT (1950).5 We measure meat scarcity as the change

(in absolute value) in the number of slaughtered animals between 1945 and its level in

5An extract of these reports, digitized for our study, is presented in Appendix A, Figure A.1.
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1941-1942. Additionally, we digitized data from livestock censuses conducted in 1942 and

1944, sourced from the ISTAT (1945) and ISTAT (1948) reports.6 Our approach involves

aggregating the counts of various livestock species – cattle, pigs, goats, and sheep – to

gauge changes in meat availability. This method is supported by the relatively stable

distribution of these species across regions (cattle predominantly in the North; goats,

and sheep in the South). In a robustness exercise, we consider the weight (in quintals)

of the livestock to construct our measure of meat scarcity. Furthermore, the 1944 census

data include information on the number of livestock confiscated by the German army in

Central and Southern provinces, providing additional insights into the driving factor of

provincial meat scarcity during WWII.

Second, the impact of the German invasion in Italy during WWII was not limited

to meat scarcity through livestock excise; it also affected provinces in other significant

ways, although the battles often took place elsewhere. To control for other aspects

of the warfare at the provincial level, we utilize data on the number of war casualties

from firearms and explosives, sourced from ISTAT (1957) reports, and data on bombing

(in tons) and incidents of civilian victimization (Bertazzini and Giorcelli, 2022). These

variables are standardized per 1,000 population of each province in 1936, as per ISTAT

(1976) report.

Third, post-war recovery in meat availability varied across provinces. To account

for differences in the speed of recovery across space, we gather data on the number of

slaughtered animals for meat at the provincial level in 1946 and 1947, available in ISTAT

(1945) and ISTAT (1950). We then create a variable that measures the change in the

number of slaughtered animals between 1946-1947 and its level in 1941-1942 and use it

as an additional control in the analysis.

6The 1944 livestock census entailed only the liberated territory (Center/South) and no livestock census
was conducted in 1945. The next livestock census took place in the entire territory in 1948, when the
number of livestock had already recovered to pre-war figures.
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Fourth, we collect data on several measures of food scarcity, including other sources of

proteins beyond meat, namely legumes (beans and chickpeas), as well as carbohydrates

(wheat, corn, and potatoes), and fruits (apples and tomatoes) in 1941-1942, and 1945.

These data are obtained from the Annual Agricultural Statistics –ISTAT (1948) and

ISTAT (1950)– and allow us to shed light on a potential biological mechanism due to the

scarcity of certain nutrients.

Finally, to examine sample selection bias, we use data on infant mortality rates by

province in 1943-1945 from the Supplemento Straordinario alla Gazzetta Ufficiale (1948),

and compute the correlation between meat scarcity and infant mortality rates. Addition-

ally, we leverage census records from ISTAT on survival rates by age and province in 2004

to investigate sample survival bias.7 Lastly, we collect data from the official Demographic

Newsletters on provincial fertility rates per 1000 people in 1941 and 1942 (ISTAT, 1942)

and from (ISTAT, 1952) for the period 1943-1945 to measure the drop in the fertility

rate in each province during WWII. We then use this variable as a control throughout

the analysis.

2.2 Survey on Household Income and Wealth (SHIW)

Our analysis leverages historical data along with the 2004 Survey on Household Income

and Wealth (SHIW) conducted by the Bank of Italy. The SHIW biennial survey offers

rich information on households, including total savings, income, wealth, as well as char-

acteristics of household members such as age, gender, educational level, marital status,

sector of activity, and retirement status. Notably, it includes information on the province

of birth of the respondents, crucial for assessing the impact of meat scarcity early in life.

This unique feature of the SHIW allows us to pin down the degree of meat scarcity in

the province where individuals were likely born and lived during childhood. Summary

7See https://demo.istat.it/app/?i=TVM&l=it.
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statistics for our main variables are detailed in Table 1. Moreover, the survey provides

information on the current province of residence, thus allowing us to exploit mobility for

identification.

The 2004 wave of the survey introduced questions aimed at eliciting the patience levels

of the household head, employing a six-point scale from “least patient” to “most patient.”

Participants were asked to specify the fraction of a hypothetical lottery win they would

be willing to forfeit for immediate access, rather than waiting a year. This hypothetical

win was set to match their annual net household income, with options to forgo 20, 10,

5, 3, or 2 percent of the prize in order to receive it immediately. We analyze patience as

both a categorical variable and as a binary variable called “Impatient,” which is equal to

1 if the individual opts to forego 20 percent.8

A possible issue is that patience may reflect differences in financial literacy or risk

aversion. The former is partly mitigated by controlling for the educational attainment

of individuals throughout the analysis. Moreover, in a robustness exercise, we add two

variables that can directly approximate the financial literacy and risk aversion of the

respondents. More specifically, the survey includes a question about the amount of time

individuals spent each week seeking out financial news. Based on the responses to this

question, we construct a categorical variable ranging from 0 to 5, representing the amount

of time dedicated to staying informed about financial matters each week, from no time

to 4 hours per week. We use this variable as a proxy for financial literacy along with a

dummy for having been employed in the financial sector. The survey also includes a risk

aversion question. In particular, each participant is asked: “In managing your financial

investments, would you say you have a preference for investments that offer: (1) very

high returns, but with a high risk of losing part of the capital, (2) a good return, but also

8This question was asked again in subsequent waves (2008, 2010, 2012) but only to half of the sample.
Moreover, treated individuals in those waves had reached an age at which they could be subject to
survival biases (see Section 3.3).
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a fair degree of protection for the invested capital, (3) a fair return, with a good degree

of protection for the invested capital, (4) low returns, with no risk of losing the invested

capital.” We use this categorical variable to control for risk aversion. In this extended

specification, we also include a proxy of health status, namely, whether the respondent

has a private health insurance.

Lastly, the SHIW in 2004 also elicits a measure of precautionary savings. The question

is formulated as follows: “People save in various ways (depositing money in a bank

account, buying financial assets, property, other assets) and for different reasons. The first

reason is to prepare for a planned event, such as the purchase of a house, their children’s

education, etc. Another reason is to protect against contingencies, such as increased

uncertainty about future earnings or unexpected outlays (owing to health problems or

other emergencies). Approximately how much do you think your household should have

available to meet such unexpected events?”. The respondents are free to report any

amount that they think is needed. Therefore, this question elicits the sufficient amount

of savings that would act as insurance against unforeseen events. In our analysis, we use

this variable along with total household savings to examine the implications of increased

patience levels.

3 Identification

3.1 Construction of the meat scarcity shock at the local level

As a first step, we construct a measure of meat scarcity at the provincial level using

historical data from the annual agricultural statistics in 1941 and 1942 (before the start

of the most severe phase of the war) and in 1945 (end of WWII in Italy). We calculate the

percentage difference in the number of animals slaughtered for meat between the 1941-42

average and that of 1945 in each province and obtain a measure in absolute value, with
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higher values indicating more severe scarcity levels.9 Figure 1 shows that meat scarcity

increased sharply during WWII. There is considerable variation across provinces, ranging

from 0 to 92%.

We posit that the primary driver of meat scarcity was the German army’s livestock

excise, aimed at fulfilling their dietary needs. As Figure 2 illustrates, meat scarcity at the

provincial level (panel b) closely traces the movements of the German troops after the

Allied invasion in September of 1943 (panel a). A possible issue is that these provinces

might have been affected by the war in other dimensions, beyond meat scarcity. However,

in many cases, the German troops excised meat from certain provinces while battles,

bombings or other atrocities took place elsewhere. Indeed, as Figure 3 shows, meat

scarcity (panel a) at the provincial level and casualties (panel b), bombing (panel c) or

incidents of civilian victimization (panel d) per 1000 population do not perfectly coincide–

see the example of Lecce in the “heel” of Italy, which was solely affected by meat scarcity.

Still, to account for the possibility that the warfare may act as a confounding factor, we

control for casualties, bombing and incidents of civilian victimization per 1000 population

throughout our empirical analysis. In addition, we conduct a series of robustness exercises

excluding from the analysis individuals born in provinces where either i) casualties, or

ii) bombing or iii) incidents of civilian victimization per 1000 population were above the

median.

We further corroborate that livestock excise significantly contributed to meat scarcity

by using unique information from the 1944 census on the number of livestock excised by

the German army in the central-southern provinces (liberated territory).10 We express

9In robustness exercises, we use i) the number of slaughtered animals for meat expressed in per capita
terms by dividing by the number of resident population in 1939 (last census conducted before WWII),
ii) quintals of slaughtered animals for meat, iii) the number of animals according to the livestock census
of 1942 and 1944. The latter was only conducted in the central-southern area of the country, which was
at the time already liberated.

10The liberated territory in 1944 included the following regions: Umbria, Lazio, Abruzzo, Campania,
Apulia, Lucania (Molise), Calabria, Sicily, and Sardinia.
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it as a share of the number of livestock in 1942 and correlate it with the total drop

in the number of livestock between 1942 and 1944 (proxy of meat scarcity). Figure 4

shows the scatter plot along with the linear fit and confidence interval of the share of

excised livestock and meat scarcity at the provincial level. As the figure shows, the

German army confiscated up to 70% of the livestock in certain provinces (Frosinone,

Latina). Furthermore, the correlation between the share of excised livestock and meat

scarcity exceeds 80%, providing substantial support for the hypothesis that meat scarcity

primarily stemmed from the excise conducted by the German troops.11

We use the number of slaughtered animals for meat as this treatment has several

advantages. First, differently from retrospective self-reported incidences of hunger, it is

not susceptible to recall bias and it is less likely to be influenced by the socio-economic

status of the family of origin. The reduction in the number of slaughtered animals is

arguably exogenous, given that the German army confiscated a significant portion of the

available livestock as they traversed the territory. Indeed, the provinces experiencing

the most substantial meat scarcity (e.g., Gorizia, as shown in Figure 2, panel a) were

not those witnessing the highest number of casualties, bombing or incidents of civilian

victimization per capita (e.g., Bologna, as illustrated in Figure 3, panels b), c) and d),

and vice versa. Importantly, the movement of the German troops was not entirely their

own decision, e.g., based on the livestock distribution or the socioeconomic characteristics

of the local population (which may correlate with patience). Instead, their movement and

the so-called “Gothic line” were also determined by a series of random events (divisions’

withdrawal by the Allies due to a new offensive in France in August 1944, and the

particularly harsh weather conditions in October 1944 –see Fontana et al. (2023)).

Second, during that period, access to meat was possible either through rationing or

11While data for the northern provinces is unavailable, various historical sources document exten-
sive livestock confiscation in several areas of Friuli Venezia Giulia (Liuzzi, 2004) and Emilia Romagna
(Arbizzani, 1976) following the entry of numerous German divisions into the Italian territory.
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the black market. Both rationing and black market prices, in turn, were determined by

the local availability of meat. Specifically, during WWII, Italy implemented a ration card

system whereby various food items, including meat, could only be purchased in limited

quantities using these special cards. Ration allocations varied by province depending

on local supply (Massola, 1951). The State centrally administered the procurement and

distribution of food through the Sezioni Provinciali dell’Alimentazione (Provincial Food

Sections, see Luzzatto-Fegiz (1948)). As a result, many individuals had to resort to the

black market for essential goods (Luzzatto-Fegiz (1948) and Daniele and Ghezzi (2019)).

Since the black market was primarily local (often limited to interactions between urban

and rural areas), the number of slaughtered animals at the provincial level likely reflects

the overall local availability of meat (via both rationing and the black market), thereby

offering a reliable gauge of the meat scarcity experienced by individuals during the war.12

The inefficiency of the rationing system (Morgan, 2007) and the exceedingly high in-

flation rate exacerbated the food shortage.13 In some areas, certain items were completely

unavailable due to import restrictions, while others like milk faced inter-provincial trade

bans. Additionally, damaged transportation infrastructures significantly hindered the dis-

tribution and availability of goods. (Daneo, 1975). Therefore, in our context, it is unlikely

that spillover effects between the treated and control provinces can threaten identifica-

tion. Finally, to address possible concerns that a decline in the number of slaughtered

animals may also reflect reduced trade, we undertake a robustness exercise by excluding

meat-intensive provinces (i.e., provinces with a very high number of slaughtered animals

per capita in 1941-42). Furthermore, as an alternative check, we aggregate meat scarcity

at the regional level rather than at the province of birth.

12Furthermore, it is reasonable to infer that livestock availability also serves as a proxy for the ac-
cessibility of other animal products such as milk, butter, and cheese, for which no provincial-level data
exist in historical archives. National-level data indicate a notable decline in the availability of animal
products (butter, cheese, lard, and milk) that parallels the decrease in meat availability–see Figure 5.

13In 1943, the consumer price index increased by 67.7% compared to the previous year, and in 1944
by 344.4% (ISTAT, 2012).
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3.2 Definition of the treated and control cohorts

As a second step, we use the year of birth of household heads to pin down the

treated and control groups for our analysis.14 Italy entered WWII in 1940 but most of

the casualties (severe phase) occurred after 1942. We thus define as “treated” the cohort

born in 1942-1945, i.e., individuals who passed their early childhood (ages 0-3) during

the harshest years of WWII. The “control” cohort encompasses those born in 1946-1957,

i.e., individuals who were born and passed their childhood after the end of WWII. In

the first part of the analysis, we compare the 1942-1945 cohort to the 1946-1957 cohorts

(aggregated). In the second part, we conduct event studies with more finely disaggregated

cohort groups and also consider earlier cohorts (born in 1934-1941). Figure A.2 provides

a timeline and illustrates how we define the treated and control cohorts.

As discussed in section 3.1, the decrease in the number of animals slaughtered for meat

serves as a proxy meat for scarcity at the provincial level. Figure A.3 in Appendix A

shows that livestock were present all across the Italian territory before the severest phases

of WWII. This indicates that meat consumption was widespread across all provinces, and

thus, a decline in livestock would negatively impact individual consumption. Figure A.4

in Appendix A shows that the average daily protein intake in the liberated territory in

1944 was about 30% lower than the minimum required for individuals engaged in heavy

muscular work. Therefore, it is reasonable to assume that individuals born in provinces

with significant declines in the number of animals slaughtered for meat were more likely to

be subject to meat scarcity. Consequently, we compare a cohort exposed to varying levels

of meat scarcity during childhood (depending on their province of birth) to cohorts who

were not exposed and estimate an intention to treat (ITT).15 Our final sample includes

14Patience is only elicited among household heads and savings refer to the household as a whole. Given
that the household head is typically the member responsible for family finances, we consider the cohort
and the province of birth of the household head to study the effects on both patience and savings.

15By 1946-47, the number of animals slaughtered for meat had recovered to its pre-WWII levels in
most provinces (see Figure A.5 in Appendix A), indicating that the observed fall in meat consumption
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around 2,500 individuals.

Table 1 displays some descriptive statistics for our final sample and Table 2 separately

for the treated and control cohorts born in provinces subject to more and less severe

scarcity. We see that individuals born in high-scarcity provinces are more patient and save

more on average than those born in low scarcity provinces. Moreover, this difference is

larger for the treated (born 1942-1945) than the control (born 1946-1957) cohort (compare

columns 3 and 7 in Table 2), suggesting that treated individuals exposed to more severe

meat scarcity are relatively more patient and save more. We test this formally in the

following subsection.

Individuals from high- and low- scarcity provinces also differ in terms of household

income, wealth, provincial level changes in fertility rates, as well as provincial-level casu-

alties, bombing and incidents of civilian victimization per capita. However, this is true

both for the treated and control cohort and the differences are almost identical. In our

empirical analysis, we account for these differences by controlling for socioeconomic vari-

ables, casualties, bombing, and incidents of civilian victimization per capita and the drop

in fertility rate at the provincial level, as well as by exploiting provincial variation within

cohorts in a difference-in-difference setting.

3.3 Methods

In order to estimate the causal effect of meat scarcity during early childhood on

patience later in life, we exploit cohort and provincial variation within a continuous

during WWII was a deviation from its “steady state.” Nevertheless, we include the recovery of animals
slaughtered for meat at the provincial level as an additional control in a robustness check.
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difference–in-differences framework (DD). We estimate the following specification:

Prob(impatienti,p) =β0 + β1cohorti + β2∆(Slaughtered)p

+β3(cohort×∆(Slaughtered))i,p

+β4Xi,p + ηp + ui,p,

(1)

where i stands for the individual and p for the province. The dependent variable is

a dummy=1 for household heads who are classified as impatient (willing to forego 20

percent of a hypothetical lottery gain equivalent to their annual net household income

to receive it immediately) and 0 otherwise.16 The variable Cohort is equal to 1 if the

household head is born in 1942-1945 and 0 if born in 1946-1957, and ∆(Slaughtered) is

the drop in the number of animals slaughtered for meat during WWII, which is continuous

and ranges between 0% and 92%. It is expressed in absolute value, with higher values

denoting more severe scarcity levels.17 The coefficient of interest is β3, i.e., that of the

interaction between the cohort dummy and meat scarcity.

In the most parsimonious specification, the vector Xi,p includes only exogenous con-

trols, i.e., demographics of the respondent (age, age squared, gender) and socioeconomic

characteristics of their family of origin (a dummy equal to one if at least one of their

parents had a middle school degree). Given that WWII could also have consequences

for individuals’ education and earnings (Ichino and Winter-Ebmer, 2004; Atella et al.,

2023), our benchmark specification additionally controls for households’ log(Net Income),

log(Wealth) as well as individuals’ educational attainment, retirement status, and marital

16Given that the dependent variable “impatient” is binary, we estimate a linear probability model.
We conduct robustness exercises by estimating a probit model and by considering the ordered variable
“patience”.

17In alternative specifications we use i) a discrete treatment (high vs low scarcity) instead of a contin-
uous one, ii) the per capita number of slaughtered animals for meat, iii) quintals of slaughtered animals,
and iv) the number of animals according to the livestock census of 1942 and 1944. The latter was only
conducted in the central-southern area of the country, which was at the time already liberated.
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status.18 In a robustness exercise, we also include the amount of time individuals spent

each week seeking out financial news as another proxy of financial literacy and sector of

activity dummies (current for employees, last available for retirees), a measure of risk

aversion, and having a private health insurance as a proxy of health status. However, the

results do not depend on the inclusion/exclusion of any variable in this comprehensive

–albeit potentially endogenous– list of controls. To avoid that WWII acts as a poten-

tial confounding factor, the benchmark specification also includes the total number of

war casualties, bombing and incidents of civilian victimization per capita as well as the

drop in the fertility rate at the provincial level. This ensures that the treatment at the

provincial level only captures meat scarcity rather than other aspects of the warfare. In

a robustness check, we also include a variable that measures the speed of recovery of

livestock back to its pre-war levels by 1946-1947. Lastly, we re-estimate equation 1 by

excluding from the analysis provinces in which either the per capita number of WWII

casualties or bombings or incidents of civilian victimization were above the median.

SHIW is one of the few Italian surveys that contain information both on individuals’

province of birth and residence. We exploit this feature of the survey for identification

by exploiting “movers”, i.e., individuals whose province of birth and current residence

do not coincide. More specifically, we define the scarcity shock based on the province of

birth (where they likely passed their childhood) but include in the specification province

of residence dummies, ηp.
19 In this way, we compare individuals who reside in the same

province but were born in different provinces. We thus cluster standard errors at the

province of birth level (102 provinces).

To better link the drop in the number of livestock to a drop in meat consumption

rather than reduced trade, we estimate a specification excluding provinces with a high

18Net income and wealth refer to the household as a whole, and we thus adjust them using an equiv-
alence scale.

19The provincial level controls, i.e., per capita casualties, bombing, incidents of civilian victimization,
and drop in fertility rates also refer to the province of birth.
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(above the 90th percentile) per capita number of animals slaughtered for meat in 1941-

1942. Moreover, we explore possible spillovers onto adjacent provinces by aggregating

the treatment variable (meat scarcity) at the regional level. Given that individuals living

near the coast may have had easier access to other sources of proteins, such as fish,

which could potentially offset the lack of meat, we also conduct the analysis separately

for individuals born in coastal and non-coastal provinces.

To check whether the effect is stronger among a particular treated group, we carry out

a more disaggregated analysis by 4-year cohorts in the spirit of an event study analysis.

This exercise also allows us to confirm that the control cohorts were indeed unaffected.

In the event study, we cluster standard errors by province and cohort and the omitted

cohort comprises of individuals born in 1954-1957. This ensures that the reference cohort

spent their childhood in a period of full recovery. To pin down the critical age of exposure

to scarcity, we also differentiate between in-utero exposure and exposure at ages 1-3.

One potential issue for our analysis is infant mortality. If the most vulnerable infants

did not survive due to meat scarcity, this could lead to non-random selection in our

sample. To address this issue, we correlate historical statistics on infant (first year of

life) mortality at the provincial level with our measure of meat scarcity. Figure A.6 in

Appendix A shows that there is no correlation between meat scarcity and fetal/infant

mortality during WWII. A possible explanation is that breastfeeding is more important

than meat intake for survival at the early age of 0-1. Moreover, infants were entitled to

more generous rations in terms of calories than were adults or older children (Daniele

and Ghezzi, 2019). Therefore, infant mortality is unlikely to affect our results for those

aged 0-2 during WWII.20 Additionally, we estimate equation 1 separately on provinces

with low and high infant mortality to explore if the effects are heterogeneous.

20A similar type of bias could arise from selective fertility. However, contraception was quite ineffective
in the period of analysis (Greenwood et al., 2021) and we control for the drop in fertility rate by province
in all specifications.
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A similar concern could arise from survival biases among the household heads that

participated in the 2004 wave of the SHIW. Note that the oldest cohort included in our

analysis (event study) are respondents born in 1934, and aged 70 in 2004 (year of the

interview). To test for survival biases, we use census records of populations for the seven

oldest age groups used in the analysis (aged 64-70 in 2004) and of the following seven age

groups (aged 71-76 in 2004) that are excluded from the analysis. The census records come

from ISTAT21 and report the survival rates by province and age in 2004. We construct

cells by province and age and regress the survival rate in 2004 on age dummies, the meat

scarcity shock at the provincial level, their interaction, and provincial dummies. Figure

A.7 in Appendix A shows the coefficients of the interaction terms. We find that there are

no survival biases due to meat scarcity among the respondents included in our regression

sample. Some survival biases appear only at age 72-73, among cohorts that are anyways

excluded from our analysis.

To ascertain whether the underlying mechanism is partly biological, we use additional

information from the Annual Agricultural Statistics on the availability of other types

of food and estimate the effects of scarcity on impatience by food category, namely,

proteins (meat and legumes), carbohydrates (wheat, corn, potato) and vitamins (tomato

and apple). Lastly, we explore other potential channels through which meat scarcity

could indirectly influence patience, namely, educational attainment, financial literacy,

household income, and wealth.

21https://demo.istat.it/app/?i=TVM&l=it

20

https://demo.istat.it/app/?i=TVM&l=it
https://demo.istat.it/app/?i=TVM&l=it


4 Results

4.1 Effects on time preferences

To examine the effect of exposure to meat scarcity during early childhood on the individ-

uals’ time preferences in later life, we consider the probability of being impatient as an

outcome variable and estimate the linear probability model specified in equation 1 with

the most parsimonious set of controls (demographics and parental education). Table 3

reports the results. The coefficient β3 associated with the interaction term, Cohorti ×

∆(Slaughtered)p, is negative and statistically significant.

Previous studies have shown how social and economic conditions affect individuals’

time preferences. For example, poorer individuals show a higher propensity to be impa-

tient, Lawrance (1991). In column (2), we show that the estimated effect is not driven by

differences in socio-economic conditions (household income and wealth). In all specifica-

tions, the inclusion of province dummies controls for unobserved geographical differences.

The estimates remain stable also in column (3), where we include additional individual

controls (educational attainment, retirement status, marital status) as well as provincial-

level variables (per capita casualties, bombing, incidents of civilian victimization, drop

in fertility rate) to account for other aspects of the overall wartime hardship. This is our

benchmark specification throughout the rest of the analysis.

In terms of magnitudes, the benchmark estimates imply that a 10% decrease in the

number of livestock slaughtered for meat reduces the probability of being impatient in

adulthood by 2.4 p.p. Given that about 10% of the individuals in our sample are defined

as “impatient”, this effect is economically significant.

Next, we perform an event study analysis that unfolds the overall average effect for

different cohorts. In the event study, the control cohort comprises individuals born in
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1954-1957, i.e., when Italy had fully recovered from the consequences of WWII. We report

the benchmark result by 4-year cohort groups in Figure 6. The effect of meat scarcity on

the likelihood of being impatient in adulthood is statistically significant for individuals

born during WWII (cohort 1942-1945), suggesting that meat scarcity in early childhood

(ages 0-3) is pivotal and can have long-lasting effects on individuals’ patience levels. Older

cohorts (1934-1941) and individuals born after the war exhibit no statistically significant

effect. This result is in line with the economic literature on the long-term effects of early

childhood experiences (e.g. Almond et al. (2018)) and on the role of early life conditions

in the formation of cognitive and non-cognitive skills (Cunha and Heckman, 2007; Webb,

2023).

4.2 Robustness

We conduct a battery of robustness tests to ensure the causality of our main result in

Table 3. Table 4 displays the estimates of all exercises. In column (1), we control for the

heterogeneity in the recovery of meat availability after WWII. If meat scarcity did not

recover after WWII in affected provinces, then individuals born in those provinces after

the end of the war would also be treated. We account for this by including in the regression

Recoveryp, a continuous variable measuring the percentage change in the number of

slaughtered animals for meat reported in the ISTAT annual agricultural statistics for

1941-1942 and 1946-1947. The main coefficient of interest, β3, remains negative and

statistically significant, Thus, differences in the recovery of meat availability do not pose

a threat to our identification strategy.

In column (2), we check whether our results reflect differences in individual financial

literacy or risk aversion. Previous studies have shown that individuals who collect finan-

cial information tend to have higher discount rates than those who do not –see Meier and

Sprenger (2013). Moreover, risk aversion may influence the elicitation of time preferences
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–see Frederick et al. (2002). Therefore, we include a proxy for financial literacy, i.e., a

categorical variable ranging from 0 to 6 based on the number of hours per week that

each individual spends reading financial news as well as a direct measure of risk aversion

elicited by SHIW. We also include employment sector dummies to control for any other

unobserved job-related characteristics (e.g., employment in the financial sector) as well

as having a private health insurance as a proxy of health status. Lastly, we interact our

proxies for World War II hardship with Cohorti to account for the heterogeneous impact

of WWII on the different cohorts of individuals in our sample. The results reported in

column (2) with this extended set of controls are perfectly in line with our benchmark

estimates.

Next, we conduct several robustness tests on the definition of our shock variable.

First, we estimate equation 1 using a discretized version of ∆(Slaughtered)p. In partic-

ular, we redefine it as a binary variable equal to one for all those provinces with values

of ∆(Slaughtered)p above the median. This ensures that our results are not driven by,

for example, a few outliers in the distribution of meat scarcity across provinces. The co-

efficient associated with the interaction term in column (3) remains negative and highly

statistically significant. Second, we express the treatment variable in per capita terms,

i.e., we divide ∆(Slaughtered)p by the 1936 population level in each province. This ap-

proach guarantees that the effect is not influenced by factors such as provinces where the

livestock population greatly exceeds the number of residents. The coefficient of the inter-

action term in column (4) continues to be negative and statistically significant.22 Third,

as mentioned in Section 3.1, our main measure of meat scarcity is the sum of different

species of slaughtered animals. This is because the various provinces typically specialize

in the production of certain species and our treatment variable is based on the percentage

difference over time within each province. In column (5) we redefine meat scarcity as the

22The size of the coefficient β3 in columns (3) and (4) is not directly comparable to that in the rest of
the columns as the treatment variable in columns (3) and (4) has a different mean.
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percentage change in the weight of slaughtered meat between 1941-1942 and 1945 at the

provincial level and the results are very similar to the benchmark estimates. Fourth,

slaughtered animals for meat represent only a portion of total livestock. Total livestock

is available from the livestock census that took place in 1942 and 1944 (only liberated

territory). Thus, in column (6) we measure meat scarcity as the percentage difference in

the number of total livestock–see Section 3.1. Again, we obtain similar estimates to our

benchmark specification.

We then perform two tests to discard the possibility that the disruption of trade

during WWII is driving our results rather than the drop in meat consumption. First, we

estimate equation 1 excluding the provinces where a large part of meat production was

for trade purposes. To do so, we calculate the per capita number of animals slaughtered

for meat in 1941-1942 and exclude those provinces with a value above the 90th percentile.

Second, we compute meat scarcity aggregated at the region rather than at the province

of birth level to account for possible spillovers between adjacent provinces. We report the

results in columns (7) and (8) respectively. In both cases, the coefficient of the interaction

term is negative, statistically significant, and similar in size to the benchmark estimate.

Additionally, we conduct three other tests to rule out any potential confounding effects

from wartime hardships. In column (9), we exclude provinces heavily impacted by the

war in terms of casualties. Specifically, we estimate equation 1 using data only from

provinces with a number of war casualties per capita below the median. Likewise, in

column (10) we exclude provinces heavily impacted by the war in terms of bombing (in

tons) and in column (11) we exclude provinces with a high number of incidents of civilian

victimization during WWII (above the median). The coefficient of the interaction term

remains stable in all three specifications.

Finally, we check whether our results are robust to the estimation method and to the

way we define our outcome variable. As Table B.I, column (1), in Appendix B shows,
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we obtain a marginal effect of similar size as the benchmark estimate if we estimate

a Probit instead of a Linear Probability Model. In columns (2) and (3) we use the

categorical variable “patience” instead of the dummy impatience as an outcome variable

and estimate OLS or ordered logit. Patience is measured on a six-point scale ranging

from “least patient” to “most patient”. We find that an increase in meat scarcity during

childhood by 10% leads to an increase of around 1.3 points on the six-point scale of

patience.

4.3 Heterogeneous effects

In this section, we conduct several sample splits to investigate whether our findings are

heterogeneous across different groups. First, we use the reported information on the

educational level of the interviewees’ parents to proxy for the socioeconomic background

of the family of origin. Parents with a higher educational level may have had better

access to meat through the black market as they were less financially constrained. We

thus create the dummy variable “High Parental Education” equal to one if at least one of

the interviewee’s parents has a middle school certificate or a higher degree. As reported

in Table 1, around 20% of individuals in our sample have a parent with a high level of

education. Columns (1) and (2) in Table 5 show that meat scarcity during early childhood

increases patience in late adulthood solely among individuals of lower socioeconomic

background, who probably had greater difficulty in acquiring meat through the black

market (the effect is negative but not statistically significant among individuals of higher

socioeconomic background). Second, we examine possible differences by gender in the

response to the lack of meat. Columns (3) and (4) show that meat scarcity equally affected

both female and male individuals.23 Third, we study potential heterogeneous effects

across individuals born in provinces that witnessed less or more pronounced increases

23Given that our analysis is limited to household heads, females in our sample may not be representative
of the entire female population.
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in infant mortality rates during WWII. For each province, we compute the percentage

increase in infant mortality rate between 1940 and 1945. We then create the dummy

variable “High Infant Mortality” equal to one if the increase in infant mortality rate in

a province was above the sample median. Columns (5) and (6) show that the effect of

meat scarcity is similar among low and high infant mortality provinces. Therefore, we

are confident that our results are not driven by sample selection issues due to different

infant mortality rates across provinces. Finally, we investigate potential variations in the

effects across individuals born in coastal and non-coastal provinces. Coastal provinces

may offer alternative protein sources, such as fish and shellfish, potentially mitigating

the impact of meat scarcity. We construct a dummy variable, “Coastal Province,” which

equals one for provinces with coastal access. Columns (7) and (8) indicate that meat

scarcity is affected in a similar way in coastal and non-coastal provinces.24

4.4 Mechanisms

The effect of meat scarcity on patience can be explained both through a behavioral

and a biological mechanism. To shed light on the possible pathways, we first examine

whether the effect differs by the exact age of exposure to meat scarcity early in life.

Table 6 presents estimates for three age groups of exposure. Column (1) reports again

our benchmark estimate, i.e., the overall effect of exposure to meat scarcity at ages 0-3.

Next, we focus on individuals exposed to the shock in utero, born in 1945 (column 2)

and individuals exposed at ages 1-3, born between 1943 and 1944 (column 3). Although

exposure to scarcity at all age groups matters, the impact is most pronounced for those

exposed during the critical period in utero and the first few months of life. This result

confirms the importance of the first years of life in the formation of preferences, risk

attitudes and cognitive development (Cunha and Heckman, 2007; Cronqvist et al., 2015;

24the coefficient in the case of non-coastal provinces is noisy due to the small number of observations
and the difference between the coefficients in columns (7) and (8) is not statistically different from zero.
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Webb, 2023) and reveals that time preferences start being shaped already in the womb.

As a second step, we investigate whether the lack of specific nutrients during early

life is pivotal, using additional information from the Annual Agricultural Statistics on

other food groups’ availability. In particular, we utilize data on the availability of other

sources of proteins beyond meat (legumes), carbohydrates (wheat, corn, potatoes), and

vitamins (tomatoes, and apples) at the provincial level. For each food category, we

calculate the percentage difference in the quantity available between the 1941-42 average

and that of 1945 in each province and obtain a measure in absolute value, with higher

values denoting more severe scarcity levels. We then estimate equation 1 for each of the

above food groups. Table 7 contains the results. Columns (1) and (2) show a negative and

statistically significant effect of the scarcity of protein-rich food, i.e. meat and legumes, on

the probability of being impatient. By contrast, we do not find any statistically significant

effect of the scarcity of carbohydrates (columns 3, 4, and 5) or vitamins (columns 6 and

7). Thus, protein rather than general food scarcity is pivotal.

These two sets of results imply that maternal behavior during gestation may have

instilled patience in the fetus as a way to cope with protein scarcity. This is a plausible

channel as maternal diet during pregnancy is known to determine the child’s diet later

on –see Vitt et al. (2022).

Lastly, in Table B.V we investigate whether exposure to meat scarcity affected in-

dividuals’ socio-economic status which in turn could influence patience. In particular,

we examine the effects on educational attainment, financial literacy, household income,

and wealth. Table B.V presents the results. Although the coefficient of Cohorti ×

∆(Slaughtered)p is negative for all outcomes considered, none is close to being statis-

tically significant. Hence, it is unlikely that these factors have indirectly shaped the

patience of individuals exposed to meat scarcity early in life. All in all, our analysis sug-

gests the coexistence of a biological and a behavioral channel that shape time preferences
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already in-utero.

4.5 Implications for savings behavior

Our main finding is that individuals who were exposed to meat scarcity at the critical

ages of 0-3 exhibit higher levels of patience as adults. Increased patience in turn can alter

the saving behavior of these individuals. To understand the implications of increased

patience for savings we adopt a 2SLS procedure and regress log(household savings) on

the probability of the household head being impatient, instrumenting the latter with the

meat scarcity shock. The First-Stage regression is in essence equation 1.

The Second-Stage regression is:

log(savings)i,p =γ0 + γ1cohorti + γ2 ̂1(impatient)ip + γ3Xi,p + ηp + ui,p, (2)

where i stands for the individual and p for the province. We use an equivalence scale for all

household-level variables, namely savings, income and wealth, to account for differences

in the number of household members. The vector Xi,p contains the same set of variables

as in equation 1.

Table 8 column (3) reports the results of the Second-Stage regression. Conditional

on household income and wealth, the coefficient of the impatient dummy is negative.

This implies that a reduction in the household head’s likelihood of being impatient will

lead to an increase in household savings.25 The estimate is statistically significant and is

robust to controlling for the drop in provincial fertility rates during WWII, as well as per

capita casualties, bombing and incidents of civilian victimization at the provincial level

(see Table 8, column 4).26 Even though the instrument is somewhat weak (the F-statistic

25Table B.II reports the results of the First-Stage regression which are perfectly in line with the main
estimates shown in Table 3.

26We conduct a series of robustness tests to ensure that the documented effect does not depend on zero
household savings in the dependent variable. In Table B.III, columns (1) and (3), we repeat the analysis

28



of the first stage is slightly below 10), ours is one of the few examples in the literature

that establishes a causal link between patience and savings –see Sunde et al. (2022).

In terms of magnitudes, the First-Stage results suggest that exposure to meat scarcity

early in life decreases the probability of being impatient by 2.6 pp. Then, according to

the Second-Stage estimates, being impatient decreases log(savings) by almost 2%. By

combining the two, our estimates imply that exposure to meat scarcity during the critical

age of 0-3 increases household savings by around 5.2%. We obtain an effect of similar

size (6%) when we estimate the reduced form regression, i.e., when we directly regress

log(savings) on the meat scarcity shock (see Table 8, columns 1 and 2). Hence, meat

scarcity in early childhood affects not only the individuals’ patience levels but also their

savings decisions.

Next, we exploit another unique feature of the 2004 SHIW, that is, elicited infor-

mation on precautionary savings. As described in section 2.2, respondents reported the

amount of savings they would set aside to insure their household against unexpected ex-

penses. This allows us to investigate whether increased patience due to the exposure to

meat scarcity during childhood increases not only total household savings but also their

precautionary amount as a share of household income. We thus estimate equation 2 with

the precautionary savings divided by net household income as an outcome variable. Table

B.IV presents the results. In the baseline specification in column (1), where exposure to

meat scarcity refers to ages 0-3, the coefficient of the impatient dummy is negative but

not statistically significant. When we consider only in-utero exposure to meat scarcity

in column (2), the effect becomes significant. This result further supports the notion

that affected children became more prudent and stresses the importance of in-utero and

early-life conditions for the formation of time preferences and its consequences on savings.

with log(1+savings) as an outcome variable, and in columns (2) and (4) we apply the inverse hyperbolic
sine (arcsinh) transformation to household savings. The estimates remain statistically significant and
exhibit a slight increase in magnitude.
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5 Conclusions

Past experiences exert a significant influence on various economic decisions, including

savings and belief formation. Building upon this understanding, our study explores the

impact of past experiences on time preferences, and more specifically patience, which is

a critical parameter in economic decision-making. We contribute to the understanding of

the heterogeneity of time preferences and show that it is crucial to consider a long-term

perspective. We show that significant events experienced during the critical period of

the first years of life have a substantial impact on individuals’ time preferences. More

specifically, we provide compelling evidence that individuals exposed to meat scarcity

during childhood exhibit greater levels of patience later in life.

Using hand-collected historical archives and rich survey data, we examine the causal

effects of an arguably exogenous local shock to meat availability during childhood on later

outcomes, employing a difference-in-differences framework. We find that individuals who

experienced greater exposure to meat scarcity in their early years demonstrate higher

levels of patience. Additionally, they accumulate increased savings in adulthood, both

overall and specifically earmarked for precautionary purposes. These findings can be

informative for the design of interventions that aim to increase patience among children

(Alan and Ertac, 2018). Our results suggest that policies targeting pregnant women and

infants/toddlers up to the age of three can be particularly effective in this respect.

To understand the underlying mechanisms, we analyze the exposure to meat scarcity

at different ages (age 0 versus ages 1-3) and the scarcity of different types of nutrients

(i.e., proteins, carbohydrates, and vitamins). Our results indicate that only the scarcity

of high-protein foods, such as meat and legumes, increases individuals’ patience levels,

especially so for those who experienced it in utero. These findings imply that both a bio-

logical and a behavioral mechanism are at work. The increase in the level of patience and
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(precautionary) savings that we uncover –conditional on any possible effect on cognition–

may be interpreted as an adaptive response, specifically as a coping mechanism developed

in response to the past experience of scarcity.

Our findings provide valuable insights into the intricate relationship between early-life

experiences, time preferences, and saving behavior. Understanding the dynamics of this

relationship is crucial given the pivotal role of saving behavior in household economic

planning and its implications for household poverty and overall economic growth.
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Figures

Figure 1: Our measure of meat scarcity

(0.46,0.92]
(0.27,0.46]
[0.00,0.27]

Notes: Percentage difference (in absolute terms) in the number of animals slaughtered
for meat between 1941-1942 and 1945 as a proxy of meat scarcity at the regional level.
The drop ranges between 0 and 92%.
Sources: Annual Agricultural Statistics 1941, 1942 (ISTAT, 1948) and 1945 (ISTAT,
1950).
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Figure 2: Movement of German troops after 1943 and meat scarcity

(a) Movement of German troops (b) Our measure of meat scarcity

(0.46,0.92]
(0.27,0.46]
[0.00,0.27]

Notes: The figure compares the movement of German troops after the armistice signed
on September 8, 1943 (a) to our measure of meat scarcity as reported in Figure 1 (b).
Sources: (a) Gandini (1995), (b) see notes of Figure 1.
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Figure 3: Meat scarcity and other dimensions of warfare during WWII

(a) Our measure (b) Casualties (c) Total Bombing (tons) (d) Civilian victimization
of meat scarcity per 1000 population per 1000 population per 1000 population

(0.46,0.92]
(0.27,0.46]
[0.00,0.27]

Notes: The figure compares our measure of meat scarcity as reported in Figure 1 (a), and other dimensions of the warfare,
namely, the number of war casualties per 1000 population (b), total bombing in tons per 1000 population (c), and incidents
of civilian victimization per 1000 population (d).
Sources: (a) see notes of Figure 1, (b) ISTAT (1957), (c) and (d) Bertazzini and Giorcelli (2022).
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Figure 4: Correlation between meat scarcity and share of livestock excised by
the German army
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Notes: The figure depicts the correlation between the % change (in absolute terms) in
the number of animals slaughtered for meat between 1941-1942 and 1945 and the share
of livestock excised by the German army at the provincial level.
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Figure 5: Drop in the availability of animal products and in the number of slaughtered
animals for meat at the national level

Notes: The figure shows that our measure of scarcity based on the number of livestock
perfectly matches the drop in the availability of meat at the national level. Moreover,
it is highly correlated with the drop in the availability of other animal products (butter,
cheese, lard, milk) at the national level.
Sources: Information on butter, cheese, lard, meat and milk: ISTAT (1950), slaughtered
animals: ISTAT (1948) and ISTAT (1950).
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Figure 6: Effects of meat scarcity on the probability of being impatient
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Notes: Estimated coefficients of the interaction terms in the diff-in-diff specification and
95% confidence intervals. Standard errors are clustered at the provincial level. The
dependent variable is a dummy equal to 1 if the individual is labeled as impatient and
0 otherwise. Treated cohorts are born in 1934-1937, 1938-1941, and 1942-1945. Control
cohorts are born in 1946-1949 and 1950-1953. Omitted cohort (comparison category) is
born in 1954-1957. ∆(Slaughtered) is the % change in the number of slaughtered animals
for meat consumption between 1941-42 and 1945.
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Tables

Table 1: Summary Statistics

Mean SD Median Min Max N

Patience 3.64 1.71 3.00 1.00 6.00 2,499

Impatient 0.10 0.30 0.00 0.00 1.00 2,499

log(Savings) 8.30 1.18 8.45 2.06 11.87 1,964

∆(Slaughtered)p 0.35 0.22 0.30 0.00 0.92 2,499

Cohorti 0.23 0.42 0.00 0.00 1.00 2,499

War Victimsp 0.48 0.25 0.42 0.07 1.30 2,499

Bomb Tonsp 8.75 9.11 5.43 0.00 51.58 2,499

Civil Victimizationp 0.12 0.13 0.08 0.00 0.69 2,499

∆(Fertility)p -0.05 0.24 -0.09 -0.57 0.76 2,499

Female 0.32 0.47 0.00 0.00 1.00 2,499

Age 54.54 4.46 54.00 47.00 62.00 2,499

Parental high Education 0.20 0.40 0.00 0.00 1.00 2,499

log(Net Income) 9.64 0.63 9.68 5.70 12.11 2,497

log(Wealth) 11.04 1.67 11.45 3.62 14.75 2,416

Retired 0.27 0.45 0.00 0.00 1.00 2,499

University Degree 0.10 0.31 0.00 0.00 1.00 2,499

Married 0.76 0.43 1.00 0.00 1.00 2,499

Single 0.07 0.26 0.00 0.00 1.00 2,499

Divorced 0.10 0.30 0.00 0.00 1.00 2,499

Fin. Literacy 0.66 1.05 0.00 0.00 5.00 2,499

Fin. Risk 4.34 0.96 5.00 1.00 5.00 2,499

Health Insurance 0.09 0.28 0.00 0.00 1.00 2,499

The table reports the summary statistics for the main variables used in the analysis. The definition of
all variables is in Table B.VI.

45



Table 2: Differences in Means

Treated Cohort 1942-1945 Control Cohort 1946-1957

Scarcity

High

(1)

Scarcity

Low

(2)

Diff.

(3)

N

(4)

Scarcity

High

(5)

Scarcity

Low

(6)

Diff.

(7)

N

(8)

Patience 3.6 3.3 0.4∗∗ 585 3.9 3.6 0.3∗∗∗ 1914

log(Savings) 8.5 7.9 0.6∗∗∗ 479 8.5 8.1 0.4∗∗∗ 1485

Female 0.3 0.3 -0.0 585 0.3 0.3 0.0 1914

Age 60.3 60.5 -0.1 585 52.7 52.8 -0.1 1914

Parental high Education 0.2 0.1 0.0 585 0.3 0.2 0.1∗∗∗ 1914

log(Net Income) 9.8 9.5 0.3∗∗∗ 585 9.8 9.5 0.3∗∗∗ 1912

log(Wealth) 11.4 10.9 0.5∗∗∗ 573 11.3 10.7 0.6∗∗∗ 1843

Retired 0.7 0.6 0.1 585 0.2 0.2 -0.0 1914

University Degree 0.1 0.1 0.0 585 0.1 0.1 0.0 1914

Married 0.7 0.7 0.0 585 0.7 0.8 -0.0∗ 1914

Single 0.1 0.1 -0.0 585 0.1 0.1 0.0 1914

Divorced 0.1 0.1 0.0 585 0.1 0.1 0.0∗ 1914

Fin. Literacy 0.8 0.7 0.2 585 0.7 0.5 0.2∗∗∗ 1914

Fin. Risk 4.1 4.4 -0.3∗∗∗ 585 4.2 4.5 -0.3∗∗∗ 1914

Health Insurance 0.1 0.1 0.0 585 0.1 0.1 0.0∗ 1914

War Victimsp 0.6 0.4 0.2∗∗∗ 585 0.6 0.4 0.2∗∗∗ 1914

∆(Fertility)p -0.1 0.0 -0.1∗∗∗ 585 -0.1 0.0 -0.2∗∗∗ 1914

Bomb Tonsp 11.2 5.8 5.4∗∗∗ 585 12.1 6.0 6.1∗∗∗ 1914

Civil Victimizationp 0.2 0.1 0.1∗∗∗ 585 0.2 0.1 0.1∗∗∗ 1914

The table reports differences in means for the main variable of the analysis between treated (born in
1942-1945) and control (born in 1946-1957) cohorts. Scarcity High and Scarcity Low respectively identify
provinces with values of ∆(Slaughtered) above and below the mean. Standard errors are clustered at
the province of birth level. The definition of all variables is in Table B.VI.
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Table 3: Effect of Meat Scarcity on Impatience

Dependent variable: Prob( Impatient)
(1) (2) (3)

Cohorti × ∆(Slaughtered)p -0.226∗∗∗ -0.253∗∗∗ -0.244∗∗∗

(0.0670) (0.0732) (0.0689)
∆(Slaughtered)p 0.0344 0.0730∗ 0.0632

(0.0408) (0.0420) (0.0471)
Cohorti 0.184∗∗∗ 0.197∗∗∗ 0.189∗∗∗

(0.0498) (0.0493) (0.0463)
Female 0.00918 -0.00197 -0.0234

(0.0192) (0.0190) (0.0209)
Age 0.154∗∗∗ 0.156∗∗∗ 0.162∗∗∗

(0.0587) (0.0507) (0.0497)
Age2 -0.00150∗∗∗ -0.00151∗∗∗ -0.00156∗∗∗

(0.000552) (0.000478) (0.000467)
Parental high Education -0.0510∗∗∗ -0.0329∗∗ -0.0394∗∗

(0.0135) (0.0158) (0.0163)
log(Net Income) -0.0629∗∗∗ -0.0667∗∗∗

(0.0196) (0.0202)
log(Wealth) -0.00234 -0.00160

(0.00588) (0.00594)
Retired 0.00824

(0.0156)
University Degree 0.0170

(0.0200)
Married -0.0690∗

(0.0378)
Single -0.00562

(0.0494)
Divorced -0.0388

(0.0450)
War Victimsp 0.0109

(0.0420)
∆(Fertility)p -0.0603

(0.0773)
Bomb Tonsp 0.00106

(0.00107)
Civil Victimizationp -0.133

(0.0904)

Province FE Yes Yes Yes
Observations 2498 2414 2414
Adjusted R-squared 0.0649 0.0795 0.0847
Mean dep. var. 0.0969 0.0907 0.0907
Number of provinces 102 102 102

The table reports Linear Probability Model estimates of meat scarcity during childhood on the probability
of being impatient during late adulthood. Cohorti is a dummy equal to 1 if born in 1942-1945 and 0
if born in 1946-1957. ∆(Slaughtered)p is the % change in the number of animals slaughtered for meat
between the 1941-42 average and that of 1945 in each province in absolute terms. Col. (1) includes
only exogenous controls (demographics and socioeconomic status of the family origin), Col. (2) includes
additional controls: households’ log(Net Income), log(Wealth), Col (3) also controls for educational
attainment, retirement status, marital status, the change in fertility rate between the 1941-42 average
and that of 1945, as well as the per capita casualties, the amount of bombs (tons) dropped and the
number of incidents of civilian victimization events during WWII at the provincial level. Standard errors
are clustered at the province of birth level. The definition of all variables is in Table B.VI.
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Table 4: Effect of Meat Scarcity on Impatience: Robustness

Dependent variable: Prob(Impatient)

Additional controls Shock definition Account for trade Account for war

Recovery
Extd.

Controls
Discrete

Treatment
∆(Slaught.percapita) ∆(Weight) ∆(Census)

Not Meat
Intensive

Regional
Treatment

Low War
Casualties

Low War
Bombs

Low Civil
Victimization

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Cohorti × Scarcityp -0.243∗∗∗ -0.206∗∗∗ -0.104∗∗∗ -0.850∗∗ -0.197∗∗∗ -0.238∗∗∗ -0.275∗∗∗ -0.209∗∗ -0.240∗∗ -0.254∗ -0.204∗∗

(0.0688) (0.0723) (0.0331) (0.355) (0.0634) (0.0761) (0.0859) (0.0811) (0.105) (0.130) (0.0768)
Scarcityp 0.0809 0.0705 0.0418∗∗ 0.238 0.0544 0.0608 0.0570 0.0617 -0.0138 -0.0759 -0.00901

(0.0611) (0.0583) (0.0202) (0.474) (0.0344) (0.0424) (0.0537) (0.0571) (0.0731) (0.0774) (0.0833)
Cohorti 0.189∗∗∗ 0.183∗∗∗ 0.147∗∗∗ 0.114∗∗∗ 0.157∗∗∗ 0.183∗∗∗ 0.199∗∗∗ 0.178∗∗∗ 0.190∗∗∗ 0.186∗∗∗ 0.259∗∗∗

(0.0463) (0.0453) (0.0380) (0.0355) (0.0427) (0.0473) (0.0488) (0.0527) (0.0634) (0.0592) (0.0561)
Recoveryp 0.0131 0.0157

(0.0322) (0.0312)

Province FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector FE No Yes No No No No No No No No No
Observations 2414 2414 2414 2414 2414 2414 2187 2414 1169 1174 1330
Adjusted R-squared 0.0843 0.0855 0.0841 0.0791 0.0828 0.0823 0.0921 0.0818 0.116 0.0648 0.120
Mean dep. var. 0.0907 0.0907 0.0907 0.0907 0.0907 0.0907 0.0896 0.0907 0.0898 0.0784 0.101
Number of provinces 102 102 102 102 102 102 97 102 51 48 49

The table reports Linear Probability Model estimates of meat scarcity during childhood on the probability of being impatient during late
adulthood. Cohorti is a dummy equal to 1 if born in 1942-1945 and 0 if born in 1946-1957. Scarcityp is the continuous treatment variable and
represents the % change in the number of animals slaughtered for meat between the 1941-42 average and that of 1945 in each province in absolute
terms. Col. (1) reports the estimation results of eq. 1 controlling for any differences across provinces in the speed of recovery of the number
of slaughtered animals for meat after WWII. Col. (2) additionally controls for financial literacy, risk aversion, employment-sector dummies,
and war-related confounding factors (war casualties, change in the fertility rate, bombing (tons), and civilian victimization) interacted with the
Cohorti dummy. Col. (3) uses a discretized version of the main treatment, i.e., a dummy equal to 1 for provinces with ∆(Slaughtered)p values
above the sample median and 0 otherwise. Col. (4) redefines the treatment using ∆(Slaughtered per capita)p, i.e., ∆(Slaughtered)p divided by
the 1936 population level. Col (5) redefines the treatment using ∆(Weight)p, i.e., the % change in the weight of slaughtered meat between the
1941-42 average and that of 1945 in each province in absolute terms. Col. (6) redefines the treatment using ∆(Census)p: the % change in the
number of breed animals between 1941-42 and 1944 in each Central-Southern region and the % change in the number of animals slaughtered for
meat between 1941-42 and 1945 in each Northern region. Col. (7) excludes individuals born in provinces with a very high number (above the
90th percentile) of slaughtered animals for meat in 1941-42, Col. (8) redefines the main treatment variable at the regional level. Col. (9) excludes
individuals born in provinces that experienced a high number (above the median) of war casualties per capita. Col. (10) excludes individuals
born in provinces in which a high number (above the median, in tons) of bombs dropped. Col. (11) excludes individuals born in provinces with
a high number (above the median) of civilian victimization events. Standard errors are clustered at the province of birth level. The definition of
all variables is in Table B.VI. The list of controls is in Table 3, column 3.
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Table 5: Effect of Meat Scarcity on Impatience: Heterogeneity

Dependent variable: Prob( Impatient)

Low Parental
Education

High Parental
Education

Male Female
Low Infant
Mortality

High Infant
Mortality

Coastal
Prov

Non Coastal
Prov

(1) (2) (3) (4) (5) (6) (7) (8)

Cohorti × ∆(Slaughtered)p -0.273∗∗∗ -0.109 -0.214∗∗∗ -0.172∗∗ -0.253∗ -0.243∗∗ -0.223∗∗∗ -0.196
(0.0759) (0.122) (0.0742) (0.0845) (0.136) (0.0972) (0.0758) (0.157)

∆(Slaughtered)p 0.0679 0.145∗ 0.0567 0.142∗∗ 0.0579 0.107 0.144∗∗ 0.0240
(0.0510) (0.0824) (0.0572) (0.0681) (0.122) (0.0705) (0.0707) (0.0928)

Cohorti 0.216∗∗∗ 0.0602 0.162∗∗∗ 0.0924 0.144∗∗ 0.212∗∗∗ 0.194∗∗∗ 0.121
(0.0503) (0.0869) (0.0549) (0.0678) (0.0653) (0.0676) (0.0575) (0.0891)

Controls Yes Yes Yes Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 1925 469 1652 749 1209 1178 1499 885
Adjusted R-squared 0.0772 0.0906 0.0952 0.107 0.130 0.0615 0.107 0.0981
Mean dep. var. 0.100 0.0512 0.0860 0.100 0.0860 0.0942 0.0901 0.0927
Number of provinces 101 92 102 93 58 44 56 46

The table reports Linear Probability Model estimates of meat scarcity during childhood on the probability
of being impatient during late adulthood. Cohorti is a dummy equal to 1 if born in 1942-1945 and 0
if born in 1946-1957. ∆(Slaughtered)p is the % change in the number of animals slaughtered for meat
between the 1941-42 average and that of 1945 in each province in absolute terms. Col. (1) includes only
individuals with low parental education (i.e., both parents with an elementary school degree or no degree),
Col. (2) contains only individuals with high parental education (at least one parent with a middle school
certificate or a higher degree), Col. (3) includes only male individuals, Col. (4) contains only female
individuals, Col. (5) includes only individuals born in provinces that witnessed a low (below the sample
median) increase in infant mortality rate between 1940 and 1945. Col. (6) contains only individuals born
in provinces that witnessed a high (above the sample median) increase in infant mortality rate between
1940 and 1945, Col. (7) includes only individuals born in provinces with direct access to the coast, Col.
(8) includes only individuals born in provinces without any direct access to the coast. Standard errors
are clustered at the province of birth level. The definition of all variables is in Table B.VI. The list of
controls is in Table 3, column 3.
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Table 6: Effect of Meat Scarcity on Impatience: Differences in the Age of
Exposure

Dependent variable: Prob( Impatient)

Exposure
Age 0-3

Exposure
Age 0

Exposure
Age 1-3

(1) (2) (3)

Cohorti × ∆(Slaughtered)p -0.244∗∗∗ -0.415∗∗∗ -0.138∗∗

(0.0689) (0.131) (0.0695)
∆(Slaughtered)p 0.0632 0.0572 0.0857∗∗

(0.0471) (0.0442) (0.0359)
Cohorti 0.189∗∗∗ 0.247∗∗∗ 0.165∗∗∗

(0.0463) (0.0712) (0.0507)

Controls Yes Yes Yes
Province FE Yes Yes Yes
Observations 2414 2002 2253
Adjusted R-squared 0.0847 0.0821 0.0725
Mean dep. var. 0.0907 0.0879 0.0905
Number of provinces 102 102 102

The table reports Linear Probability Model estimates of meat scarcity during childhood on the probability
of being impatient during late adulthood. Cohorti is a dummy equal to 1 if born in 1942-1945 and 0
if born in 1946-1957. ∆(Slaughtered)p is the % change in the number of animals slaughtered for meat
between the 1941-42 average and that of 1945 in each province in absolute terms. Col. (1) reports the
benchmark estimate of eq. 1, Col. (2) restricts the treated group to individuals exposed to the shock at
age 0 (born in 1945), Col. (3) restricts the treated group to individuals exposed to the shock at age 1-3
(born in 1943-1944). Standard errors are clustered at the province of birth level. The definition of all
variables is in Table B.VI. The list of controls is in Table 3, column 3.
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Table 7: Effect of Food Scarcity on Impatience: Food categories

Dependent variable: Prob( Impatient)

Proteins Carbohydrates Fruits

Meat Legumes Wheat Corn Potato Tomato Apple

(1) (2) (3) (4) (5) (6) (7)

Cohorti × ∆(Food)p -0.244∗∗∗ -0.107∗ 0.0155 -0.00239 -0.00875 -0.0187 -0.0137
(0.0689) (0.0568) (0.0699) (0.0682) (0.0466) (0.0367) (0.0106)

∆(Food)p 0.0632 0.0691∗∗ 0.0507 0.0606∗ 0.0496 0.0501∗∗∗ 0.00217
(0.0471) (0.0330) (0.0360) (0.0316) (0.0363) (0.0183) (0.00644)

Cohorti 0.189∗∗∗ 0.154∗∗∗ 0.0876∗ 0.0963∗∗ 0.0967∗∗∗ 0.0975∗∗∗ 0.0711∗∗

(0.0463) (0.0415) (0.0444) (0.0448) (0.0358) (0.0311) (0.0336)

Controls Yes Yes Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes Yes Yes
Observations 2414 2102 2289 2276 2353 2373 2287
Adjusted R-squared 0.0847 0.0987 0.0782 0.0783 0.0779 0.0836 0.0785
Mean dep. var. 0.0907 0.0837 0.0939 0.0945 0.0931 0.0906 0.0883
Number of provinces 102 92 98 97 99 99 99

The table reports Linear Probability Model estimates of meat scarcity during childhood on the probability
of being impatient during late adulthood. Cohorti is a dummy equal to 1 if born in 1942-1945 and 0 if
born in 1946-1957. In Col. (1) ∆(Food)p is the % change in the number of animals slaughtered for meat
between the 1941-42 average and that of 1945 in each province in absolute terms. In Col. (2), ∆(Food)
is the % change in legumes (beans and chickpeas) production between the 1941-42 average and that of
1945 in each province in absolute terms. In Col. (3), ∆(Food) is the % change in wheat production
between the 1941-42 average and that of 1945 in each province in absolute terms. In Col. (4), ∆(Food)
is the % change in corn production between the 1941-42 average and that of 1945 in each province in
absolute terms. In Col. (5), ∆(Food) is the % change in potato production between the 1941-42 average
and that of 1945 in each province in absolute terms. In Col. (6), ∆(Food) is the % change in tomato
production between the 1941-42 average and that of 1945 in each province in absolute terms. In Col.
(7), ∆(Food) is the % change in apple production between the 1941-42 average and that of 1945 in each
province in absolute terms. Standard errors are clustered at the province of birth level. The definition
of all variables is in Table B.VI. The list of controls is in Table 3, column 3.
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Table 8: Effect of Patience on Savings

Dependent variable: log(Savings)

Reduced Form 2SLS

(1) (2) (3) (4)

Cohorti × ∆(Slaughtered)p 0.609∗∗ 0.602∗

(0.307) (0.306)
∆(Slaughtered)p -0.0204 -0.0724

(0.147) (0.165)
Cohorti -0.288 -0.306

(0.194) (0.193)
Impatient -1.983∗ -2.089∗

(1.134) (1.101)
Female -0.0485 -0.0519 -0.0634 -0.0698

(0.0600) (0.0608) (0.0805) (0.0829)
Age -0.105 -0.119 0.0515 0.0712

(0.174) (0.182) (0.167) (0.172)
Age2 0.00104 0.00118 -0.000467 -0.000646

(0.00165) (0.00172) (0.00156) (0.00161)
Parental high Education -0.139∗∗ -0.142∗∗ -0.213∗∗ -0.223∗∗

(0.0631) (0.0637) (0.0976) (0.0970)
log(Net Income) 1.744∗∗∗ 1.735∗∗∗ 1.611∗∗∗ 1.591∗∗∗

(0.0760) (0.0757) (0.106) (0.110)
log(Wealth) -0.0562∗∗ -0.0572∗∗ -0.0412 -0.0422

(0.0237) (0.0233) (0.0280) (0.0273)
Retired -0.132∗∗ -0.124∗∗ -0.101 -0.0928

(0.0604) (0.0581) (0.0767) (0.0750)
University Degree -0.0779 -0.0756 -0.0316 -0.0288

(0.0811) (0.0817) (0.0991) (0.100)
Married 0.148 0.150 0.0283 0.0233

(0.126) (0.120) (0.184) (0.180)
Single -0.0276 -0.0270 -0.179 -0.186

(0.146) (0.138) (0.212) (0.205)
Divorced -0.199 -0.208 -0.240 -0.253

(0.159) (0.151) (0.211) (0.210)
War Victimsp -0.0829 -0.000739

(0.172) (0.149)
∆(Fertility)p -0.468∗∗ -0.602∗

(0.232) (0.315)
Bomb Tonsp 0.000907 0.00414

(0.00323) (0.00470)
Civil Victimizationp -0.292 -0.540

(0.427) (0.430)

Province FE Yes Yes Yes Yes
Observations 1921 1921 1921 1921
Adjusted R-squared 0.568 0.571 0.246 0.229
Mean dep. var. 8.316 8.316 8.316 8.316
Number of provinces 102 102 102 102
First-Stage F-stat. 7.662 6.449

The table contains the second-stage results of equation 2 and the results of the reduced form. The main dependent variable
is the natural logarithm of the reported yearly household savings, log(Savings). Cols. (1) and (2) report the reduced form
regression with two different sets of control variables. Cols. (3) and (4) report the 2SLS estimates with two different sets
of control variables. Standard errors are clustered at the province of birth level. The definition of all variables is in Table
B.VI.
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Appendix A

Figure A.1: An extract of the Annual Agricultural Statistics 1943-1946

Notes: An extract of the 1943-1946 number of livestock slaughtered for meat that we digitized. We consider the sum of
cattle, pigs, goats and sheep to measure the availability of meat in each province region.
Source: Statistical Summary of the Italian Regions, ISTAT (1947).
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Figure A.2: Timeline-definition of treated and control groups

Year
1939
Start
WWII

1942 1943
Start
severe
phase

1944

End
WWII

1945

Treated = aged 0-3
during severe phase of WWII

1946
Birth
year

1957

Control = aged 0-11
in the post WWII period

1

Notes: The figure shows the cohorts that constitute the treated (born 1942-1945) and
the control groups (born 1946-1957)
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Figure A.3: Distribution of livestock across the Italian territory in 1942

Notes: The figure shows that livestock (and thus meat consumption) was widespread all
over the Italian territory. Cattle was more common in the North while goats and sheep
were more common in the Center-South.
Source: Statistical Summary of the Italian Regions, ISTAT (1947).
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Figure A.4: Average daily protein intake and minimum requirements for heavy
labor in 1944

Notes: The figure shows the average daily protein intake in a set of regions with available
data (liberated territory) in 1944. The red vertical line represents the minimum require-
ment for a person who does heavy muscular work. The average daily intake was between
20 and 35% lower than the minimum requirement.
Sources: Census and Surveys for the National Reconstruction, Survey on Living
Conditions-Nutrition, p. 137-142, ISTAT (1945).
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Figure A.5: Recovery of number of slaughtered animals for meat after the end
of WWII
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Notes: The figure shows that the number of slaughtered animals for meat in 1946-1947
had recovered to its 1941-1942 “Steady State” in most provinces.
Source: Annual Agricultural Statistics, ISTAT (1948, 1950)
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Figure A.6: Correlation between meat scarcity and infant mortality at the
provincial level
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Notes: The figure shows that infant mortality during WWII was not significantly corre-
lated with meat scarcity at the provincial level.
Source: Supplemento straordinario alla Gazzetta Ufficiale n. 63 del 15 marzo 1948.
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Figure A.7: Survival bias among oldest treated cohorts and among cohorts
excluded from the analysis

Oldest cohorts included 
in the analysis

Cohorts excluded 
from the analysis

Notes: The figure shows that among interviewed household heads, survival biases due to
meat scarcity appear at age 72-73, among cohorts that are anyways excluded from our
analysis.
Sources: Own elaborations on census records from https://demo.istat.it/app/?i=

TVM&l=it.
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Appendix B

Table B.I: Effects of Meat Scarcity: Additional Robustness

Dependent variable: Prob( Impatient) Patience

Probit OLS OLogit
(1) (2) (3)

Cohorti × ∆(Slaughtered)p -1.731*** 1.339*** 1.802***
(0.475) (0.397) (0.523)

∆(Slaughtered)p 0.484 -0.406 -0.468
(0.381) (0.312) (0.391)

Cohorti 1.325*** -0.643*** -0.912***
(0.252) (0.236) (0.306)

Controls Yes Yes Yes
Province FE Yes Yes Yes
Observations 1930 2414 2415
Adjusted R-squared 0.132

The table reports the estimated coefficients of the effect of meat scarcity during childhood on individuals’
reported patience.. Cohorti is a dummy equal to 1 if born in 1942-1945 and 0 if born in 1946-1957.
∆(Slaughtered)p is the % change in the number of animals slaughtered for meat between the 1941-42
average and that of 1945 in each province in absolute terms. Col. (1) reports the estimates of Eq. 1
using a Probit model, Col. (2) reports the OLS estimate of Eq. 1 using Patience (an ordinal variable,
where higher values indicate greater levels of patience) as the dependent variable, Col. (3) reports the
estimate of Eq. 1 using Patience as the dependent variable and an Order-Logit model. Standard errors
are clustered at the province of birth level. The definition of all variables is in Table B.VI. The list of
controls is in Table 3, column 3.
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Table B.II: Effect of Patience on Savings - First Stage

Dependent variable: Prob( Impatient)

(1) (2)

Cohorti × ∆(Slaughtered)p -0.261∗∗∗ -0.266∗∗∗

(0.0739) (0.0738)
∆(Slaughtered)p 0.0691∗ 0.0508

(0.0391) (0.0431)
Cohorti 0.164∗∗∗ 0.162∗∗∗

(0.0456) (0.0447)
Female -0.00839 -0.00868

(0.0213) (0.0212)
Age 0.124∗∗ 0.120∗∗

(0.0482) (0.0476)
Age2 -0.00119∗∗∗ -0.00116∗∗∗

(0.000454) (0.000448)
Parental high Education -0.0384∗∗ -0.0389∗∗

(0.0166) (0.0164)
log(Net Income) -0.0669∗∗∗ -0.0684∗∗∗

(0.0244) (0.0247)
log(Wealth) 0.00704 0.00710

(0.00659) (0.00662)
Retired 0.0160 0.0158

(0.0188) (0.0189)
University Degree 0.0228 0.0223

(0.0210) (0.0209)
Married -0.0596 -0.0598

(0.0420) (0.0418)
Single -0.0739∗ -0.0748∗

(0.0403) (0.0403)
Divorced -0.0207 -0.0205

(0.0530) (0.0537)
War Victimsp 0.0318

(0.0539)
∆(Fertility)p -0.0569

(0.0750)
Bomb Tonsp 0.00156

(0.00129)
Civil Victimizationp -0.122

(0.105)

Observations 1921 1921
Number of provinces 102 102

The table contains the first-stage results of equation 2, which in essence correspond to equation 1. Cohorti is a dummy
equal to 1 if born in 1942-1945 and 0 if born in 1946-1957. ∆(Slaughtered)p is the % change in the number of animals
slaughtered for meat between the 1941-42 average and that of 1945 in each province in absolute terms. Cols. (1) and (2)
report the results with different sets of control variables. Standard errors are clustered at the province of birth level. The
definition of all variables is in Table B.VI.

61



Table B.III: Effect of Patience on Savings - Alternative Definitions

Reduced Form 2SLS

Dependent variable: log(1 + Savings) arcsinh(Savings) log(1 + Savings) arcsinh(Savings)
(1) (2) (3) (4)

Cohorti × ∆(Slaughtered)p 0.775∗∗ 0.793∗∗

(0.368) (0.377)
∆(Slaughtered)p -0.256 -0.275

(0.221) (0.229)
Cohorti -0.357∗ -0.363∗

(0.198) (0.201)
Impatient -2.575∗ -2.625∗

(1.352) (1.383)
Female -0.0684 -0.0707 -0.0921 -0.0950

(0.0846) (0.0910) (0.111) (0.117)
Age -0.242 -0.256 -0.0410 -0.0530

(0.215) (0.225) (0.209) (0.219)
Age2 0.00236 0.00250 0.000442 0.000558

(0.00200) (0.00209) (0.00192) (0.00200)
Parental high Education -0.106 -0.103 -0.210∗∗ -0.209∗∗

(0.0656) (0.0672) (0.0966) (0.0974)
log(Net Income) 2.028∗∗∗ 2.058∗∗∗ 1.864∗∗∗ 1.891∗∗∗

(0.126) (0.134) (0.131) (0.137)
log(Wealth) -0.0787 -0.0808 -0.0648 -0.0667

(0.0511) (0.0548) (0.0551) (0.0588)
Retired -0.135∗ -0.136∗ -0.0984 -0.0988

(0.0767) (0.0813) (0.0954) (0.0997)
University Degree -0.228∗∗ -0.242∗∗ -0.175 -0.188

(0.101) (0.107) (0.119) (0.125)
Married 0.0527 0.0438 -0.103 -0.114

(0.126) (0.128) (0.205) (0.208)
Single -0.149 -0.158 -0.342 -0.355

(0.167) (0.172) (0.238) (0.243)
Divorced -0.238 -0.241 -0.297 -0.301

(0.154) (0.156) (0.231) (0.235)
War Victimsp -0.0989 -0.101 -0.0611 -0.0662

(0.209) (0.213) (0.187) (0.192)
∆(Fertility)p -0.318 -0.306 -0.440 -0.426

(0.260) (0.264) (0.376) (0.383)
Bomb Tonsp 0.00403 0.00430 0.00809 0.00845

(0.00391) (0.00402) (0.00574) (0.00589)
Civil Victimizationp -0.890 -0.946 -1.230∗∗ -1.296∗∗

(0.589) (0.613) (0.601) (0.626)

Province FE Yes Yes Yes Yes
Observations 1945 1945 1945 1945
Adjusted R-squared 0.451 0.432 0.125 0.113
Mean dep. var. 8.214 8.898 8.214 8.898
Number of provinces 102 102 102 102
First-Stage F-stat. 6.065 6.065

The table contains the second-stage results of equation 2 and the results of the reduced form. In cols. (1) and (3), the
dependent variable is the natural logarithm of the reported yearly household savings plus one, log(Savings + 1). In cols.
(2) and (4), the dependent variable is the inverse hyperbolic sine of the reported yearly household savings, asinh(Savings).
Cohorti is a dummy equal to 1 if born in 1942-1945 and 0 if born in 1946-1957. ∆(Slaughtered)p is the % change in the
number of animals slaughtered for meat between the 1941-42 average and that of 1945 in each province in absolute terms.
Standard errors are clustered at the province of birth level. The definition of all variables is in Table B.VI.
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Table B.IV: Effect of Patience on Precautionary Savings

Dependent variable: Precaut.
NetIncome

Exposure
Age 0-3

Exposure
Age 0

(1) (2)

Impatient -4.379 -7.036∗

(2.865) (3.749)
Female -0.114 -0.255

(0.293) (0.318)
Age 0.0603 -1.206

(0.558) (1.139)
Age2 -0.000474 0.0116

(0.00504) (0.0106)
Parental high Education -0.427∗∗ -0.580∗∗

(0.208) (0.252)
log(Net Income) -2.671∗∗∗ -2.822∗∗∗

(0.496) (0.601)
log(Wealth) 0.209∗∗∗ 0.228∗∗∗

(0.0644) (0.0843)
Retired -0.0125 0.0966

(0.267) (0.307)
University Degree 0.637∗ 0.827∗

(0.348) (0.421)
Married -0.371 -0.805

(0.316) (0.617)
Single 0.747 0.812

(0.534) (0.692)
Divorced 0.536 0.381

(0.389) (0.601)
War Victimsp 0.508 0.385

(0.508) (0.609)
∆(Fertility)p -0.902 -1.844∗

(0.723) (0.986)
Bomb Tonsp -0.0112 -0.00171

(0.0123) (0.0170)
Civil Victimizationp -2.407∗∗ -3.001∗∗

(1.163) (1.267)
Fin. Literacy 0.288∗∗ 0.228

(0.122) (0.156)

Province FE Yes Yes
Observations 2414 2002
Adjusted R-squared -0.0446 -0.208
Mean dep. var. 2.304 2.308
Number of provinces 102 102
First-Stage F-stat. 6.171 4.771

The table contains the second-stage results of equation 2. The main dependent variable is precautionary
savings as a share of net household income, Precaut.

NetIncome . Standard errors are clustered at the province of
birth level. The definition of all variables is in Table B.VI.
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Table B.V: Effect of Meat Scarcity on Other Socio-economic Outcomes

Dependent variable: Education Fin. Literacy Income Wealth
(1) (2) (3) (4)

Cohorti × ∆(Slaughtered)p -0.236 -0.319 -0.0649 -0.127
(0.265) (0.287) (0.112) (0.353)

∆(Slaughtered)p 0.311 -0.0113 0.187 0.683∗

(0.218) (0.303) (0.115) (0.345)
Cohorti -0.0840 0.278 -0.0689 -0.101

(0.150) (0.175) (0.0861) (0.271)
Female -0.236∗∗∗ -0.261∗∗∗ -0.117∗∗∗ -0.337∗∗∗

(0.0478) (0.0533) (0.0279) (0.0639)
Age -0.200 0.0670 0.0844 -0.0899

(0.179) (0.219) (0.118) (0.278)
Age2 0.00167 -0.000611 -0.000628 0.00123

(0.00168) (0.00209) (0.00111) (0.00261)
Parental high Education 0.917∗∗∗ 0.239∗∗∗ 0.302∗∗∗ 0.484∗∗∗

(0.0753) (0.0774) (0.0453) (0.0963)
War Victimsp 0.0772 -0.0980 -0.0818 0.0526

(0.201) (0.286) (0.129) (0.321)
∆(Fertility)p 0.0197 -0.354∗∗∗ -0.212∗∗∗ -0.669∗∗

(0.174) (0.133) (0.0714) (0.267)
Bomb Tonsp 0.00424 0.00101 0.000150 -0.00275

(0.00594) (0.00670) (0.00430) (0.00696)
Civil Victimizationp 0.694∗ 1.073∗∗∗ 0.260 1.582∗∗∗

(0.392) (0.391) (0.260) (0.591)

Province FE Yes Yes Yes Yes
Observations 2498 2498 2496 2415
Adjusted R-squared 0.248 0.186 0.285 0.149
Mean dep. var. 3.276 0.662 9.638 11.04
Number of provinces 102 102 102 102

The table reports the estimates of eq. 1 using different individual outcomes. Cohorti is a dummy equal
to 1 if born in 1942-1945 and 0 if born in 1946-1957. ∆(Slaughtered)p is the % change in the number of
animals slaughtered for meat between the 1941-42 average and that of 1945 in each province in absolute
terms. In Col. (1), the dependent variable is the individual’s level of education (in an 8-level scale). In
Col. (2), the dependent variable is the individual’s level of financial literacy. In Col. (3), the dependent
variable is the natural logarithm of the household’s net annual income. In Col. (4), the dependent
variable is the natural logarithm of the household’s total wealth. Standard errors are clustered at the
province of birth level. The definition of all variables is in Table B.VI.
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Table B.VI: Variable Definition

Variable Type Values

Impatient binary


1 if willing to renounce 20% of a hypothetical lottery win equal to

the annual net household income to receive it immediately instead

of waiting for a year

0 otherwise

Patience ordinal



1 if willing to renounce 20% of the hypothetical lottery

2 if willing to renounce 10% of the hypothetical lottery

3 if willing to renounce 5% of the hypothetical lottery

4 if willing to renounce 3% of the hypothetical lottery

5 if willing to renounce 2% of the hypothetical lottery

6 if not willing to renounce 2% of the hypothetical lottery

Household Savings continuous annual, nominal, in euros

Precaut. Savings continuous annual, nominal, in euros

∆(Slaughtered)p continuous absolute percentage difference in the number of animals slaughtered for meat between the 1941-42 aver-

age and that of 1945 in each province.

War Victimsp continuous number of casualties during WWII per 1000 population at the province level

∆(Fertility)p continuous percentage difference in the number of live births per 1000 inhabitants between the 1941-42 average and

that of 1943-45 in each province.

Continued on next page . . .
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Variable Type Values

Bomb Tonsp continuous the amount of bombs (tons) dropped during WWII per 1000 population at the province level

Civil Victimizationp continuous number of incidents of civilian victimization events during WWII per 1000 population at the province

level

Recoveryp continuous absolute percentage difference in the number of animals slaughtered for meat between the 1941-42 aver-

age and that of 1946-47 in each province.

Female binary

{
1 if female

0 otherwise

Age continuous in years

Parental High Education binary

{
1 if at least one parent has a middle school degree or higher

0 otherwise

Household Net Income continuous annual, nominal, in euros

Household Wealth continuous annual, nominal, in euros

Retired binary

{
1 if the individual has retired from work

0 otherwise

Continued on next page . . .
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Variable Type Values

Health Insurance binary

{
1 if own additional private health insurance

0 otherwise

University Degree binary

{
1 if household head has a university degree

0 otherwise

Education ordinal



1 if no education

2 if elementary school degree

3 if middle school degree

4 if high school degree

5 if university degree

6 if masters/PhD degree

Married binary

{
1 if married

0 otherwise

Single binary

{
1 if single

0 otherwise

Divorced binary

{
1 if divorced

0 otherwise

Continued on next page . . .
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Variable Type Values

Fin. Literacy ordinal



0 if did not reply

1 if does not spend time reading financial news

2 if spends less than half an hour a week reading financial news

3 if spends between half an hour and one hour a week reading financial news

4 if spends between 1 and 4 hours a week a week reading financial news

5 if spends more than 4 hours a week a week reading financial news

Fin. Risk ordinal


1 if seeks very high returns, regardless of a high risk of losing part of the invested capital

2 if seeks a good return, with reasonable security for the invested capital

3 if seeks a reasonable return, with a good degree of security for the invested capital

4 if seeks low returns, without any risk of losing the invested capital

Health Insurance binary

{
1 if own additional private health insurance

0 otherwise

68



ZEW – Leibniz-Zentrum für Europäische  
Wirtschaftsforschung GmbH Mannheim
ZEW – Leibniz Centre for European  
Economic Research

L 7,1 · 68161 Mannheim · Germany 
Phone  +49 621 1235-01  
info@zew.de · zew.de

Discussion Papers are intended to make results of ZEW 
research promptly avail able to other economists in order 
to encourage discussion and suggestions for revisions. 
The authors are solely respons ible for the contents which 
do not necessarily represent the opinion of the ZEW. 

IMPRINT

//

Download ZEW Discussion Papers:

https://www.zew.de/en/publications/zew-discussion-papers

or see:

https://www.ssrn.com/link/ZEW-Ctr-Euro-Econ-Research.html 
https://ideas.repec.org/s/zbw/zewdip.html


	Introduction
	Data
	Historical data on food scarcity
	Survey on Household Income and Wealth (SHIW)

	Identification
	Construction of the meat scarcity shock at the local level
	Definition of the treated and control cohorts
	Methods

	Results
	Effects on time preferences
	Robustness
	Heterogeneous effects
	Mechanisms
	Implications for savings behavior

	Conclusions
	Appendix
	Appendix



