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How Chief Executive Officers’ first-hand experience
of the Great Chinese Famine affects risk-taking?
Dayuan Li1, Chen Huang1 & Ding Wang1✉

To understand the influence of Chief Executive Officers’ (CEOs) early life experiences on

their firms’ strategic decision-making, here we explore the impacts of CEOs’ experience of the

Great Chinese Famine (1959–1961) on their cognitions and firm risk-taking. Using longitudinal

data from publicly listed companies in China from 2006 to 2017, we found that CEOs who

experienced the 3-year-long famine are more risk-averse, but that this relationship only exists

among CEOs who experienced the famine during their formative years (between 6 and 18

years old). In addition, we found that the negative relationship between CEOs’ early

experiences of famine and firms’ risk-taking is weaker when the firm is state-owned and

stronger when the firm is facing fiercely competitive markets. We also take a step further to

explore the impact of the severity of the famine on individuals, and we find that there is a

positive relationship between the severity of the famine and firm risk-taking only within a

moderate level. When the severity exceeds a certain level, CEOs are reluctant to take risks

with the increase in the severity of the famine. Our findings provide a new theoretical and

practical perspective in studying the relationship between CEOs’ early experiences with

disaster and firm risk-taking.
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Introduction

The 3-year-long Great Chinese Famine (1959–1961), which
led to at least 17 million deaths, is undoubtedly one of the
most significant disasters in China’s history. Studies have

shown that individuals who experience this famine in childhood
grew to a significantly lower adult height and received sub-
stantially less education (Chen and Zhou, 2007). Much evidence
has demonstrated the significant impact that the 3-year-long
disaster had on the economy and the health and education of
those affected (Chen and Zhou, 2007; Gluckman et al., 2005). The
most recent scholarly attention, however, has been paid to the
long-term economic effects of the famine on those who experi-
enced the disaster—especially top managers—and their firm
outcomes (Feng and Johansson, 2018; Zhang, 2017).

The influence of the personal characteristics of top managers
on corporate strategy and performance has been a growing area
of interest for proponents of the upper echelons theory (Ham-
brick and Mason, 1984; Shi et al., 2017; Wong et al., 2011).
Previous studies have shown that the political ideologies, social
class, psychological traits and career paths of Chief Executive
Officers impact their firm performance and outcomes (Li and
Tang, 2010; Wong et al., 2011). Recently, scholars have expanded
this literature to include the sensitive period of early life, when
value creation occurs, and have looked at how CEOs’ experiences
prior to the start of their career (including their birth order and
traumatic experiences) influence their cognition and leadership
behaviour (Bernile et al., 2017; Campbell et al., 2019; Koch‐
Bayram and Wernicke, 2018; Malmendier and Nagel, 2011;
O’Sullivan et al., 2021; Simpson and Sariol, 2019). Among these
early life experiences, traumatic experiences seem to have the
most significant impact on one’s personal values and cognition
(Lyoo et al., 2011; Yechiam et al., 2005). Studies in the areas of
neuroscience and epigenetics have also shown that experiencing
adverse disasters do indeed affect those survivors (Labonté et al.,
2012; Lyoo et al., 2011; Mehta et al., 2013).

In this study, we focus on how CEOs’ exposure to a traumatic
event (in this case, the Great Chinese Famine) in their early lives are
reflected in their firms’ corporate decisions. We base this view by
drawing on imprinting theory literature, which suggests that even if
a person’s environment changes, the imprints that are left by major
events continue to impact his or her values and behaviours (Mar-
quis and Tilcsik, 2013; Stinchcombe, 2000), and upper echelons
theory, which suggests that the characteristics of top managers will
influence the firm’s strategies (Hambrick and Mason, 1984). Our
argument specifically centres around CEOs who lived through the
Great Chinese Famine, which occurred between 1959 and 1961.
The fact that this disaster had a continuous impact on survivors
makes it suitable for confirming our arguments. By looking at the
insights from the combination of upper echelons theory and
imprinting theory literature, we argue that experiencing this trau-
matic disaster event during the CEOs’ formative years has a
negative impact on their firms’ willingness to take risks.

We examine the moderating effect of state ownership and
market competition, which showed that state ownership nega-
tively affects the relationship between CEOs’ early life experience
of famine and firm risk-taking, while market competition posi-
tively moderates this relationship. Besides, we further explore the
impact of the severity of the famine on firm risk-taking. While
previous studies suggest that the intensity of the famine will
strengthen the psychological imprint left on the individual, we
found a more complex relationship than expected between fam-
ine severity and firm risk-taking: there is a positive relationship
between the severity of the famine and firm risk-taking only
within a moderate level. When the severity exceeds a certain level,
CEOs are reluctant to take risks with the increase in the severity
of the famine.

This study makes several contributions to the relevant litera-
ture. First, we found CEOs who experienced famine are more
risk-averse, which is consistent with previous studies. We further
found that the relationship between the severity of famine and
firm risk-taking was not linear, but rather an inverted U-shaped
relationship, which provides new insight and a new direction for
CEO early life experience research. Second, our study sheds light
on imprinting theory by treating historic events as a source of
imprinting, exploring when and how early life famine experiences
are most likely to change CEOs’ values and their firms’ beha-
viours (Campbell et al. 2019; Kish-Gephart and Campbell, 2015;
Marquis and Tilcsik, 2013). Specifically, we have highlighted
CEOs’ early life famine experiences and have considered how and
when these historic events shape CEOs’ strategic decision-making
behaviours. In addition, we also explore the persistence and decay
of the imprint by matching it with the existing environment of
the firm. Finally, we extend the existing firm risk-taking literature
by shifting the focus onto the period during which CEOs’ values
were formed. Our findings suggest that early disaster experiences
play a significant role in influencing CEOs’ risk preferences and
firm risk-taking behaviour.

Theory and hypotheses
The three-year-long Great Chinese Famine. Up until 1959,
China had been experiencing the initial success of its collectivi-
sation campaign. In pursuit of rapid development, the Chinese
government put forward a series of policies, of which the Great
Leap Forward and the steelmaking movement had the greatest
impact (Kung and Lin, 2003). Coupled with the influence of leftist
thinking, the government blindly pursued the rapid development
of industry and weakened its emphasis on agriculture (Li and
Yang, 2005). These practices led to the devastating destruction of
most of the country’s means of production. In the spring of 1959,
due to a sudden and sharp reduction in precipitation, a long
drought plagued the country, resulting in widespread crop failure.
The country’s peasants thus had no harvest, which led to a severe
shortage of both staple and non-staple foods across the country.
Despite this extreme situation, the Chinese government con-
tinued to export grain to other countries in exchange for indus-
trial resources, which further exacerbated the famine. According
to Liu Shaoqi, one of the main leaders of the Communist Party of
China, this crisis was ‘three-parts natural disaster and seven-parts
human disaster’. By 1961, due to the dissolution of public can-
teens and other policy changes, some provinces (such as Henan)
had emerged from the famine. With most parts of China
experiencing the end of this disaster, the Great Chinese Famine
was officially declared over in 1962.

Imprinting theory and the Great Chinese Famine. Imprinting
theory, which originated in biology, has received much scholarly
attention after it was introduced into organisation research.
Unlike path dependence and cohort effects, the imprinting theory
emphasises the process of imprinting, which contains three
essential features: first, there needs to be a sensitive period, during
which an individual is susceptible to environmental influences;
second, during the brief susceptibility period, the focal individual
develops characteristics that reflect the salient features of the
environment; third, that these characteristics persist despite sig-
nificant environmental changes in the ensuing period (Marquis
and Tilcsik, 2013).

While previous studies have documented that early life
experience can be seen as a resource of imprints, we propose
that the Great Chinese Famine also made a kind of imprint that
changed individuals’ cognition and behaviours significantly. First,
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we focus on individuals’ early life experiences, more specifically,
during the period of childhood and adolescence (6–18 years old),
which is an important time for individuals to form values and
perceptions. During this period, individuals are more sensitive to
environmental changes and these changes affect their later
cognitions and behaviours. Second, the famine was essentially a
disaster caused by nature and human beings and it had an
enormous impact on the country. That is, we reasonably propose
that any individual born between 1942–1954 has experienced this
catastrophe in some form. Considering the enormous impact this
famine had on individuals and the nation, we theorise that this
famine had an imprinting effect that had lasting, life-long effects.

Next, we discuss the imprint of this famine on individuals who
experienced this disaster. Taking the Great Chinese Famine as our
research background, we propose that people who experienced
this famine were left with an imprint of the catastrophe of lacking
resources (Marquis and Tilcsik, 2013). Because of the extreme
scarcity of food and resources, most of the children who survived
the famine experienced a level of consumption that was only
enough to sustain survival (Chen and Zhou, 2007). This kind of
survival consumption is often positively related to savings
consciousness (Carroll and Weil, 1994); that is, it is reasonable
to infer that people who experienced the famine showed a
stronger propensity to save money in adulthood. In addition, the
imprint of the famine also makes people more cautious about
projects that require a lot of resources. As food was the most
precious resource during the three-year famine, in such a
situation, the individual would be extremely sensitive to
resources, as this was extremely significant to survival during
this catastrophe.

CEOs’ early life experiences of the Great Chinese Famine and
firm risk-taking. Firm risk-taking, defined as the inherent risk
during companies’ investments, may affect the company’s prof-
itability, due to either external or internal factors. High risks can
bring high returns, which can accelerate social capital accumu-
lation and technological progress and promote the development
of an entire society (Acemoglu and Zilibotti, 1997; John et al.,
2008). To some extent, risk-taking is the foundation for the
survival and development of enterprises (Shapira, 1995). Com-
bining with upper echelons theory, which suggests that the cog-
nition and characteristics of executives will influence the
implementation of corporate strategies as they are the decision-
makers (Hambrick and Mason, 1984), we propose that for firms
to obtain more investment income, their leaders must be willing
to take risks in investment.

As we have discussed before, it is hypothesised that experien-
cing the famine will leave an imprint on people who lived during
that time. Specifically, these people have a stronger tendency to
save and a greater appreciation for resources. According to the
imprinting theory, the imprint will persist despite significant
environmental changes; we, therefore, discuss how these imprints
are reflected in CEO’s strategic decisions. First, a stronger
propensity to save leads to a precautionary saving motive; that is,
CEOs who have experienced famine are more willing to save
resources when making decisions. That is to say, CEOs who
experienced the famine will have a tendency to overestimate the
possible risks and underestimate the possible future returns from
these risks (Hu et al., 2019), so they would rather save resources
to avoid possible negative shocks or financial crises. For example,
due to the precautionary saving motive, these CEOs would tend
to increase their cash holdings and capital spending to cope with
future uncertainty (Hu et al., 2019; Zhang, 2017). During a crisis,
companies managed by CEOs who have experienced famine have
higher market value and better performance, because these

companies have higher capital expenditure and are less likely to
be affected by the financial crisis (Feng and Johansson, 2018; Hu
et al., 2019).

Second, the imprint of scarcity can make CEOs more
conservative about projects that require a lot of resources. This
means that they can be expected to abandon some high-risk
projects, even if these projects bring more resources and profits.
For example, as acquisitions are resource-intensive and with high
risk, these CEOs who experienced the famine will perform fewer
takeovers to reduce possible losses (Zhang, 2017). In addition,
these CEOs will use more conservative accounting policies and
management decisions to reduce firm risk (Feng and Johansson,
2018). In sum, based on imprinting theory, we hypothesise that
those CEOs who experienced the Great Chinese Famine early in
life will be more risk-averse and conservative when investing and
that this will negatively affect their firms’ willingness to take risks.

Hypothesis 1. There is a negative relationship between CEOs’
early life experiences of the Great Chinese Famine and their firms’
willingness to take risks.

Boundary conditions. Our baseline hypothesis is based on the
argument that early life famine experience imprints CEOs’ cog-
nition and behaviour by making them more risk averse. However,
we would like to further investigate the dynamics of imprinting;
that is, whether this imprinting may decay or strengthen over
time (Marquis and Tilcsik, 2013; Simsek et al., 2015). We argue
that the dynamics of imprinting are largely context-dependent.
For example, if the current environment that the CEO is facing
matches the characteristics of the imprint, the imprint will persist
or even be enhanced. Conversely, a mismatch between the
environment and the imprint will perhaps erode or change the
imprint (Wang et al., 2019; Zhang et al., 2022). Therefore, we
then discuss whether the imprint will persist or decay when the
environment is different.

In 1978, due to the sluggish economic development caused by
the implementation of previous policies, China began to carry out
the Reform and Opening Up policy, introducing the market
economy into the Chinese economic space. China has imple-
mented market reforms for more than 30 years (Nee, 1992; Peng
and Heath, 1996), and in the current Chinese economic system,
the market plays a decisive role in the allocation of resources,
while the government simplifies administration and decentralisa-
tion, reduces its own direct allocation of resources and works to
create a market environment of fair competition.

Therefore, Chinese firms have to face two types of logic when
operating in the country (Greve and Zhang, 2017). The first is the
state logic, which is also called the planned economy, which refers
to the government allocates its resources independent of the market;
the second is market logic, by which the allocation of resources is
determined through free competition. These two logics are
essentially different, but they exist alongside and complement each
other, forming a market environment with Chinese characteristics.
We use state ownership as a proxy for state logic (Maung et al.,
2016) and market competition to represent market logic (Peng,
2003). Then, we explore the separate and joint impacts of state logic
and market logic on firm risk-taking.

The moderating effect of state ownership. As China is a typical
socialist country: the planned economy, an economic operation
system in which the government regulates economic activities,
still persists in the Chinese system. Within the planned economy,
the government uses equity participation and other forms of joint
ventures and cooperation with various ownership enterprises to
improve the efficiency of state-owned capital operation and
allocation and develop a mixed-ownership economy (Zhou et al.,
2017).
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Under state logic, we propose that state-owned firms can
obtain more support and resources from the government, due to
their natural connection with the government. For those
companies with high levels of state ownership, government
support can be used as a non-market resource to provide scarce
resources to enterprises (Guo et al., 2016). For example, state-
owned companies can get more government subsidies and policy
support (Zhou et al., 2017). Besides, due to their nature, these
firms can get more and faster loans from banks.

As we mentioned before, CEOs with famine experience are
expected to have stronger saving habits and be more conservative.
Under state logic, working in a state-owned firm with sufficient
resources is inconsistent with the environment of the famine,
leading to the erosion of the imprint left by the famine.
Compared with state-owned firms, private-owned firms are at a
disadvantage with respect to obtaining government support.
Therefore, it is thought that the imprint left by the famine will be
strengthened in CEOs working in private-owned firms.

Hypothesis 2. The negative relationship between a CEO’s early
life experience of the Great Chinese Famine and firms’ willingness
to take risks is weaker in firms that are state-owned.

The moderating effect of market competition. In 1978, China
began its reforms, introducing the market economy into the
Chinese economic system. The market economy refers to the way
in which social resources are allocated through the market
(Barnett, 1997). Different from state logic, market logic is created
spontaneously by the competition of enterprises in the industry.
Under market logic, firms must obtain scarce resources through
fair competition.

Market competition, which means that only through competi-
tion can firms obtain resources and advantages, is one important
manifestation of market logic (Barnett, 1997). In less competitive
markets, the resources available are monopolised by some large
firms. As competitors in the industry increase, the environment
faced by enterprises becomes more complicated and the market
competition becomes fiercer (Keats and Hitt, 1988; Tang et al.,
2015; Zhang et al., 2020). In such an environment, how to survive
is the main focus for firms, and their leaders must also make
decisions more cautiously.

Therefore, we propose that under the market logic, the imprint
left on a CEO by the famine is more suitable for a competitive
environment. As we have discussed before, CEOs who have
experienced famine are expected to be more cautious about high-
risk projects, as these projects require a lot of resources. In a
highly competitive environment, firms need to obtain scarce
resources by fair competition, which further reduces their
availability. The failure of any risky investment will lead to an
existential crisis for the firm. Therefore, CEOs must make careful
decisions to ensure the survival of their business and, under these
circumstances, the imprint left by famine will persist and even be
strengthened. However, working in a less competitive environ-
ment will erode the imprint left by the famine because such an
environment will not require the firm or its leader to be especially
cautious.

Hypothesis 3. The negative relationship between CEOs’ early
life experiences of the Great Chinese Famine and their firms’
willingness to take risks is stronger when their firms face intense
market competition.

Severity of the Great Chinese Famine and firm risk-taking. We
suggest that compared with CEOs without early life experience of
famine, firms led by CEOs that experienced famine in early life will
be more cautious about investing their resources. However, even
though the disaster was nationwide, the severity of the famine

varied from region to region and its survivors feel differently about
resource scarcity. For example, Guizhou, Anhui, Sichuan and
Chongqing were the four most severely impacted provinces; people
in these provinces faced a more serious existential crisis than else-
where in the country. Therefore, we propose that for those who
experienced the famine, the imprint left by the famine will be
stronger if the famine was more severe. We then explore the impact
of the severity of the famine on firm risk-taking, as even individuals
who have experienced famine may have a different imprint from
the experience. Unlike previous studies about famine severity, we
suggest that there is a nonlinear relationship between famine
severity and firm risk-taking. Specifically, we propose that of those
CEOs who experienced the famine in early life, CEOs living in
places where the famine was more severe will be more conservative,
while CEOs living in places where the famine was moderate are
more willing to take risks.

Psychological research has shown that there is a non-
monotonous relationship between motivation (stress) and
performance, and that performance will increase when motiva-
tion (pressure) increases, but when the motivation (pressure) is
too high, performance will decrease (Kleim and Ehlers, 2009). As
for the Great Chinese Famine, we propose that the ‘stress’ means
the imprint left by the severity of the famine, as it is related to the
survival resources of individuals. That is, when the severity of the
famine did not threaten the survival of the individuals, they be
more insensitive to the negative consequences of risk.

In addition, disaster experiences may increase their willingness
to take risks and engage in risky investing. In this case, they value
the benefits of the investment more than the risks and become
more aggressive with the increasing severity of the famine they
have experienced (Bernile et al., 2017). For example, studies
found that survivors are more willing to engage in some
aggressive behaviour if the magnitude of the earthquake is higher
(Filipski et al., 2019; Hanaoka et al., 2018). Therefore, we propose
that when the severity of famine does not affect the individual’s
survival resources, the disaster experience will not have a serious
negative impact on the psychology of executives but will increase
the experience and confidence of executives in dealing with risks
and promote them to be more risk-taking.

However, when the severity of famine has affected personal
survival resources, the serious potential consequences of disaster
will make executives amplify the negative consequences of risk
failure, become resistant to the risk and reduce their personal
willingness to take risks. Some studies can serve as evidence, as
they found that survivors who have experienced natural disasters
are more likely to form a habit of saving (Kun et al., 2013; Nolen-
Hoeksema and Morrow, 1991). Under these circumstances, CEOs
will be more reluctant to take risks with the increase in the
severity of the famine they experienced. Therefore, we propose
that there is an inverted U-shaped relationship between the
severity of the Great Chinese Famine and firm risk-taking.

Hypothesis 4. There is an inverted U-shape relationship
between the severity of CEOs’ early life experiences of the Great
Chinese Famine and their firm’s willingness to take risks.

Method
Sample and data. The public data of all listed companies in the
A-share market of China from 2006 to 2017 were selected as our
research sample. We collected our data from multiple sources.
The firm data were collected from the CSMAR database, a pro-
minent database of financial data on Chinese-listed companies
(Marquis and Bird, 2018). We collected the CEOs’ origin infor-
mation from their resumes and the information of CEOs who did
not have this on their resumes was collected manually, mainly
through the company’s official website, Baidu and other websites.
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To ensure the reliability and effectiveness of the sample data,
some abnormal data that may have caused interference were
excluded. We first deleted data of firms in the financial industry,
considering the particularity of the financial industry’s operations
and performance accounting, which make this industry obviously
different from other industries. Then, we excluded specially
treated (ST) firms, because these companies may have abnormal
data; we also dropped firms with missing CEO information. After
deleting missing data, our sample included 14,555 firm-year
observations with 2163 unique firms. However, since our data
relates to the origins of individual CEOs, even if we have collected
some CEO information through other means, there is still a lot of
missing information on CEO origin. Finally, our sample
comprises 6451 firm-year observations.

Measures
Dependent variable
Firm risk-taking: Considering the availability and independence
of data (not subject to manipulation by top managers), market-
based risk measurement standards were used to measure firm
risk-taking (Chen et al., 2006). The standard deviations of daily
stock returns (total risk) generated from daily stock market return
data were used as the dependent variable. The total risk was
composed of the unique firm-specific risk and market risk. All
returns used for these calculations excluded dividends. To ensure
consistency in the data measurement (all data are annual), firm
risk-taking was multiplied by the square root of 250 (representing
the 250 working days in a year).

Firm risk � taking ¼
ffiffiffiffiffiffiffi

250
p

*

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

1
n� 1

∑n
i¼1 ui � u

� �

r

Independent and moderating variables
CEOs’ early life experiences of the famine: First, we need to
identify whether the CEOs experienced famine during their
sensitive period. Modern psychologists believe that the period of
childhood and adolescence (6–18 years old) is the most important
time for people to understand the world, preserve permanent
memories and form their character (Tulving, 2002). Experiencing
a major disaster at this stage will reshape a person’s character and
beliefs and have a significant subsequent impact. Therefore, if the
CEO was born between 1942 and 1954, the CEO (who was
between 6 and 18 years old when the famine was triggered) was
considered to have experienced the famine; we coded these CEOs
as 1, otherwise, we coded them as 0.

Severity of the famine: In addition, we also included the severity
of the famine, as the severity of the famine varied by region and
this affected CEOs’ experience of the famine. Referring to the
measurement of Feng and Johansson (2018), we use the excess
death rate to measure the severity of the famine in different
provinces; the excess death rate is calculated as the gap between
the death rate in 1960 and the average death rate of the 3 years
before it began (1955–1958).

State ownership: After China’s market environment was
reformed, the Chinese government still had corporate equity.
Therefore, we code state ownership as 1 if the government hold
the firm’s shares, otherwise, we coded it as 0 (Liang et al., 2015;
Pan et al., 2014).

Market competition: Expressed by the square of the market shares
of all companies in a particular market, the Herfindahl–Hirschman
Index (HHI), which reflects the market structure and market share
of the industry, is a comprehensive index that measures market

concentration. A higher degree of monopoly means less market
competition; we hence use 1/HHI to measure market competition
(Palmer and Wiseman, 1999).

Control variables. Multiple control variables were added to the
analysis. First, the variables related to CEO characteristics were
controlled for (Bozoğlu Batı and Armutlulu, 2020; Eze et al., 2021;
Lewis et al., 2014; Tang et al., 2015); these included CEO Age,
Gender (coded 1 for male and 0 for female), Education (coded 1 if
the CEO holds a bachelor degree or above and 0 otherwise) and
Duality (coded 1 if the CEO also serves as the chairman of the
board and 0 otherwise). Corporate characteristics were also
controlled for (Tang et al., 2015; Voss et al., 2008), including the
ROA (return on assets), Concentration (the share percentage of
the top shareholder), Size (the natural logarithm of the total
number of employees), Slack (the reciprocal of debt to asset ratio)
and Top-Management Team Famine Experience (the ratio of the
number of top management team members who were born
during the period between 1942 and 1954 to the total number).
Finally, we controlled for the context variables of the China
Marketisation General Index, or MI (Fan et al., 2003).

In order to control all enduring observable or unobservable
differences, we used a panel regression model to test our
hypotheses. First, we did a Hausman test to examine whether
we should use firm fixed effects or random effects. The results of
this test show that firm fixed-effect regression is more suitable for
our data (p= 0.000). In addition, we also collect our independent,
moderating and control variables at year t and our dependent
variable at year t+ 1 to reduce endogenous problems. Finally, we
included year-fixed effects and industry-fixed effects to control
for potential economy-wide trends in firm risk-taking. Otherwise,
we controlled for CEOs’ birthplace fixed effects (whether the CEO
was born in Guizhou, Anhui, Sichuan or Chongqing, the four
most severely impacted provinces) and birth status fixed effects
(whether the CEO was born when the famine began) when we
test the relationship between severity of the Great Chinese
Famine and firm risk-taking.

Results
Hypothesis tests. Table 1 presents the descriptive statistics of all
the variables. All continuous variables were winsorised at the top
and bottom 1%. The average value of CEOs’ Early Life Experi-
ences of Famine in the sample data was 0.088, and the mean value
of firm risk-taking is 0.496.

Table 1 Descriptive statistics.

Mean SD Min Max

Firm risk-taking 0.496 0.160 0.206 0.959
CEOs’ early life experiences of
the famine

0.088 0.283 0 1

Severity of the famine 0.036 0.008 0.001 0.057
CEO that experienced famine 0.004 0.012 0 0.038
State ownership 0.078 0.168 0 0.707
Market competition 15.01 12.25 1.115 63.41
CEO age 48.35 6.318 33 64
CEO gender 0.942 0.234 0 1
CEO education 3.380 0.870 1 5
Duality 0.277 0.448 0 1
ROA 0.044 0.055 −0.200 0.209
Concentration 7.524 1.313 3.807 11.06
Size 49.07 15.05 16.50 85.81
Slack 2.396 2.687 0.218 16.77
TMT famine experience 0.06 0.111 0 1
MI 7.864 1.590 3.590 10.27
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Table 2 presents the correlation coefficients of all the variables.
The coefficients of all variables were <0.6, indicating that the
multicollinearity between all variables was within an acceptable
range. In addition, the variance inflation factors (VIFs) of the
variables were also calculated. All VIF values were below 2.
Therefore, multicollinearity between these variables was not a
serious problem.

Fixed-effect regressions with robust standard errors were used
to test the hypotheses. Table 3 lists the estimated results of the

relationship between CEOs’ Early Life Experiences of the Famine
on firm risk-taking. Model 1 includes all the control variables,
and CEOs’ Early Life Experiences of the Famine were
incorporated into model 2. This result suggests that there is a
negative and significant relationship between CEOs’ Early Life
Experiences of Famine and firm risk-taking (β=−0.010,
p= 0.082), thereby supporting hypothesis 1. We also examine
the economic significance of this effect: compared with CEOs
without Early Life Experiences of the Famine, firm risk-taking

Table 2 Correlations.

1 2 3 4 5 6 7 8 9 10 11 12 13

Firm risk-taking
CEOs’ early life
experiences of
the famine

0.003

State
ownership

0.145 0.056

Market
Competition

0.008 −0.010 −0.038

CEO age −0.088 0.514 −0.016 −0.009
CEO gender 0.006 −0.004 0.052 0.013 0.029
CEO education −0.037 −0.228 0.041 0.004 −0.141 0.005
Duality 0.021 0.066 −0.162 0.000 0.176 0.027 0.000
ROA −0.055 0.021 −0.020 −0.002 −0.029 −0.028 0.015 0.060
Concentration 0.003 −0.005 0.027 −0.002 0.006 −0.008 0.016 −0.026 −0.020
Size 0.007 0.029 0.187 −0.016 −0.021 −0.043 0.003 0.025 0.185 −0.017
Slack −0.030 −0.047 −0.061 −0.012 −0.014 −0.012 −0.031 0.088 0.041 −0.250 0.093
TMT famine
experience

0.061 0.525 0.225 −0.037 0.251 0.028 −0.125 −0.018 −0.007 0.019 0.036 −0.050

MI 0.009 0.041 0.013 0.003 0.030 0.005 0.016 −0.015 −0.029 0.234 −0.056 −0.122 0.021

Correlation coefficients with a magnitude >0.01 are significant at p < 0.05 level.

Table 3 CEOs’ early life experiences of the famine and firm risk-taking.

Variables Firm risk-taking t+ 1

Model 1 Model 2 Model 3 Model 4 Model 5

CEO age −0.001*** (0.000) −0.000* (0.000) −0.000* (0.000) −0.000* (0.000) −0.000* (0.000)
CEO gender −0.000 (0.005) −0.001 (0.005) −0.001 (0.005) −0.001 (0.005) −0.001 (0.005)
CEO education −0.005** (0.002) −0.006** (0.002) −0.006** (0.002) −0.005** (0.002) −0.005** (0.002)
Duality 0.007** (0.003) 0.007** (0.003) 0.007*** (0.003) 0.007*** (0.003) 0.007*** (0.003)
ROA 0.055*** (0.017) 0.056*** (0.017) 0.057*** (0.017) 0.056*** (0.017) 0.057*** (0.017)
Concentration 0.000 (0.001) 0.000 (0.001) 0.000 (0.001) 0.000 (0.001) 0.000 (0.001)
Size 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000)
Slack −0.000 (0.000) −0.000 (0.000) −0.000 (0.000) −0.000 (0.000) −0.000 (0.000)
TMT famine experience 0.002 (0.011) 0.009 (0.012) 0.008 (0.012) 0.009 (0.012) 0.009 (0.012)
MI −0.005*** (0.002) −0.005*** (0.002) −0.005*** (0.002) −0.005*** (0.002) −0.005*** (0.002)
State ownership 0.004 (0.002) 0.004 (0.002) 0.003 (0.002) 0.004 (0.002) 0.003 (0.002)
Market competition −0.000 (0.000) −0.000 (0.000) −0.000 (0.000) −0.000 (0.000) −0.000 (0.000)
CEOs’ early life experiences of the
famine

−0.010* (0.005) −0.016** (0.006) −0.003 (0.007) −0.009 (0.007)

CEOs’ early life experiences of the
famine*state ownership

0.012* (0.006) 0.012* (0.006)

CEOs’ early life experiences of the
famine*market competition

−0.001* (0.000) −0.000* (0.000)

Constant 0.727*** (0.027) 0.718*** (0.028) 0.717*** (0.028) 0.718*** (0.028) 0.717*** (0.028)
Year fixed effect Yes Yes Yes Yes Yes
Industry fixed effect Yes Yes Yes Yes Yes
R2 0.75 0.75 0.75 0.75 0.75
Observations 14,555 14,555 14,555 14,555 14,555

Robust standard errors are in parentheses.
***p < 0.01, **p < 0.05, *p < 0.1, two-tailed test.
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would be 2.02% (−0.010/0.496) lower with CEOs’ Early Life
Experiences of the Famine, considering the average firm risk-
taking in Table 1 is 0.496.

We test our moderating effects of state ownership and market
competition in models 3–5. Models 3 and 5 included the
interaction between CEOs’ Early Life Experiences of the Famine
and state ownership, which was found to be positive and
significant (β= 1.61, p= 0.061). In order to better understand the
moderating effect of state ownership, we have drawn a diagram of
the moderating effect. As shown in Fig. 1, in the low state
ownership situation, the negative correlation between CEOs’
Early Life Experiences of Famine and firm risk-taking is more
obvious (see Fig. 1). Working in a firm which is non-state-owned,
CEOs who experienced 3-year-long famine will be more inclined
to invest in low-risk projects and forgo high-risk projects for the
long-term development and benefit of the enterprise. Thus,
Hypothesis 2 was strongly supported.

In models 4 and 5, an interaction term was included between
CEOs’ early life experiences of famine and market competition.
The result suggests that this interaction is negative and significant
(β=−0.022, p= 0.042). We also drew a graph of the moderating
effect of market competition. As shown in Fig. 2, in the case of
fierce market competition, the negative correlation between
CEOs’ early life experiences of famine and firm risk-taking is
more obvious (see Fig. 2). In other words, for firms facing fierce
market competition, CEOs who experienced the 3-year-long
famine will have a stronger sense of risk aversion and will
therefore reduce the company’s high-risk investments, thereby
supporting Hypothesis 3.

Table 4 shows the results of the relationship between the
severity of the Great Chinese Famine and firm risk-taking. First,
we examine the relationship between the severity of the Great
Chinese Famine and firm risk-taking in model 1, and the results
show that the relationship is significant. We then include the
quadratic term of severity in our model. Model 2 demonstrates a
significant and negative relationship between the quadratic term
of severity and firm risk-taking. We then examine the extreme
point of this relationship and find the point is within the range of
severity.

To clarify this curvilinear relationship, we drew an inverted
U-shaped curve of severity of the Great Chinese Famine and firm
risk-taking (see Fig. 3). Figure 3 illustrates that the strength of
severity of the famine has an increasingly positive effect on firm

Fig. 1 The moderating effect of state ownership.

Fig. 2 The moderating effect of market competition.

Table 4 Severity of the famine and firm risk-taking.

Variables Firm risk-taking t+ 1

Model 1 Model 2

CEO age −0.003***
(0.000)

−0.003***
(0.000)

CEO gender −0.001 (0.009) 0.000 (0.009)
CEO education −0.017***

(0.004)
−0.016***
(0.004)

Duality 0.017*** (0.004) 0.017*** (0.004)
ROA −0.204***

(0.036)
−0.207***
(0.036)

Concentration −0.003**
(0.002)

−0.003** (0.002)

Size −0.000 (0.000) −0.000 (0.000)
Slack −0.003***

(0.001)
−0.003***
(0.001)

TMT famine experience 0.072*** (0.020) 0.075*** (0.020)
MI 0.013*** (0.001) 0.013*** (0.001)
State ownership 0.042*** (0.005) 0.042*** (0.005)
Market competition 0.000 (0.000) 0.000 (0.000)
Severity of the famine 0.524 (0.389) 3.501*** (1.333)
Severity of the famine*
Severity of the famine

−57.044**
(24.427)

Constant 0.589*** (0.025) 0.588*** (0.025)
Birth place fixed effects Yes Yes
Birth status fixed effects Yes Yes
Observations 6451 6451

Robust standard errors are in parentheses.
***p < 0.01, **p < 0.05, *p < 0.1, two-tailed test.

Fig. 3 The relationship between severity of the famine and firm risk-taking.
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risk-taking. However, this positive effect declines after a certain
point. Therefore, we find there is an inverted U-shaped relation-
ship between the severity of the Great Chinese Famine and firm
risk-taking, which supports hypothesis 4.

Robustness tests. To ensure the robustness of our results, we
adopted several robustness tests. First, we changed the measure-
ment the of dependent variables. Considering that R&D and
overseas investment represent a company’s willingness to take
risks (Coles et al., 2006)—R&D investment is usually used to
measure the company’s focus on innovation and innovation and
is inherently risky—we use the ratio of R&D investment to
operating income and the percentage of overseas business to
operating income to measure firm risk-taking. Table 5 presents
the results of firm risk-taking measured by other measures.
Across the models, the results were found to be generally con-
sistent with those reported in Table 2, which means our results
are reliable.

Second, we also changed the measurement of the independent
variable. According to the method of Feng and Johansson (2018),
CEOs who experienced the famine were divided into three
cohorts, namely those who experienced it in infancy and early
childhood (coh1, born in 1955–1961), childhood and adolescence
(coh2, born in 1942–1954) and adulthood (coh3, born in 1941 or
before). As presented in model 1 in Table 6, the effect of CEOs
who experienced famine during infancy and early childhood on
firm risk-taking were examined and the results were positive but
insignificant. The results of model 2 show that companies with
CEOs who experienced a 3-year-long disaster during their
childhood and adolescence are less willing to take risks. The
results of model 3 show that the experience of famine in
adulthood does not affect firm risk-taking. The robustness results

demonstrate that CEOs who only experienced the three-year-long
Great Chinese Famine during their mental and value develop-
ment period (age 6–18) are more frugal and risk-averse, and that
this tendency continued to affect these individuals throughout
their careers.

Endogeneity tests. To avoid the problem of endogeneity that may
be caused by sample self-selection bias, propensity score matching
(PSM) was adopted to carry out the endogeneity test. We match
data based on company characteristics, and the 1:10 nearest-
neighbour matching method was used for sample matching: for a
firm with a CEO that experienced famine in early life, we find ten
matching companies with the closest propensity score but with a
CEO who did not experience famine. Then we treated the firms
with famine-experienced CEOs as the experimental group and
other companies as the control group. During the matching, we
choose a logit model to regress and use CEO Age, Gender, ROA,
Concentration, Size, Slack and Market Competition as the control
variables, since these have been argued to significantly affect firm
risk-taking. In addition, firm risk-taking is the dependent variable
in our model.

After matching, we first check the validity of this match; the
results show that the matching is successful and significant
(ATT= 0.025, ∣t∣ > 1.96). Then, we use the matched data for
regression, and the results are shown in Table 5. After matching,
the total number of samples was 1786 firm-year observations with
541 unique firms. As exhibited in Table 7, model 1 shows that
there is a negative relationship between CEOs that experienced
famine and firm risk. Models 2–4 show the moderating effects of
state ownership and market competition individually, which are
consistent with our previous results.

Finally, we used the year of birth of the CEO to determine
whether the CEO experienced a famine, which could lead to
endogeneity problems. Therefore, we use an instrumental variable
(IV) approach to estimate endogeneity issues. As we mentioned
before, the Chinese government’s eagerness to accelerate China’s
industrialisation and increase the amount of food requisitioned
led to a national food shortage and famine (Li and Yang, 2005).
The Chinese government launched a mass movement attempting
to achieve high industrial and agricultural production targets.
Due to the high expectations of the government, various regions
put forward unrealistic goals greatly increased and revised the
planned indicators and even made false reports. Among them, the
people’s communes, characterised by centralised power, provided
the necessary institutional basis for the implementation of
excessive grain collection. These political actions had a profound
impact on initiating, exacerbating and prolonging the famine.
Therefore, we selected the number of people’s communes in each
province at the end of 1959 as an instrumental variable.

Table 5 Results of different measurement of firm risk-
taking.

Variables Model

R&D Inter

CEOs’ early life experiences of
the famine

−0.419**
(0.206)

−1.847*** (0.477)

Constant 0.033 (0.043) 0.114 (0.103)
Controls Yes Yes
Year fixed effect Yes Yes
Industry fixed effect Yes Yes
Observations 3107 4290

Robust standard errors are in parentheses.
***p < 0.01, **p < 0.05, two-tailed test.

Table 6 Results of CEO that experienced famine measured by different periods.

Variables Firm risk-taking t+ 1

Model 1 Model 2 Model 3

CEOs’ early life experiences of the famine 1 (coh1, born in 1955–19611) 0.001 (0.003)
CEOs’ early life experiences of the famine 2 (coh2, born in 1942–1954) −0.010* (0.005)
CEOs’ early life experiences of the famine 3 (coh3, born in 1941 and before) −0.018 (0.023)
Constant 0.728*** (0.027) 0.718*** (0.028) 0.726*** (0.027)
Controls Yes Yes Yes
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
Observations 14,555 14,555 14,555

Robust standard errors are in parentheses.
***p < 0.01, *p < 0.1, two-tailed test.
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We propose that the presence of people’s communes will affect
how people feel about the severity of famine but will not affect
firm risk-taking. First, we examine whether the instrumental
variable will significantly affect CEOs’ early life experiences of the
severity of the famine, and the result shows that the relationship
is significant (p= 0.000). In addition, the F test is 26.66, which is
above the critical value of 8.96 (Stock et al., 2002), suggesting that
the weak instrument problem does not pose a concern. Table 8
shows the results of the fourth estimation, and the coefficient of
the severity of the famine is negative and significant, which shows
that after controlling for the instrumental variables, the CEO’s
experience of the severity of the famine in early life still has an
impact on firm risk-taking.

Discussion
The purpose of this study is to explore the influence of CEOs’
early experiences during the Great Chinese Famine on their firms’
risk-taking behaviour. We first explore whether the CEO
experienced the famine in early life will impact firm risk-taking,
as well as the boundary conditions of this relationship. Using a
longitudinal analysis of listed Chinese companies, we found that
there is a negative relationship between CEOs who experienced
the three-year-long disaster and their firms’ willingness to take
risks, which we found to be the result of the risk-aversion imprint
left by the famine. We further explore the boundary conditions of
this relationship. Our results suggest that state ownership weak-
ens the relationship between CEOs that experienced famine and
firm risk-taking, whereas market competition strengthens this
relationship. The second question we want to explore is the
relationship between the severity of famine and firm risk-taking.
Contrary to the conclusions of previous studies, we found there is
an inverted U-shaped relationship between the severity of the
Great Chinese Famine and firm risk-taking. That is to say, CEOs

who lived in places where the famine was more severe are more
conservative, while CEOs who lived in places where the famine
was less severe are more risk-loving.

Theoretical contribution. Our research makes the following
three theoretical contributions to the literature. First, our study
sheds new light on the relationship between CEO’s early life
experience and firm strategies. Previous studies found that CEOs
who had experienced the Great Chinese Famine are more risk-
averse and thus will implement less risky management decisions
(Zhang, 2017). For example, CEOs who experienced famine in
early life are more willing to hold cash, reduce stack crash risk
and adopt more conservative accounting policies (Hu et al.,
2019, 2020). Consistent with these studies, we found that CEOs
who experienced the famine will have an imprint of lacking
resources and thus will reduce their firms’ risk-taking.

However, our study goes a step further and explores the impact
of the severity of the famine on individuals, as the severity of
famine varied from region to region, perhaps resulting in
different imprints. While previous research suggests that CEOs
with more intense famine experience are more risk averse (Hu
et al., 2020; Zhang, 2017), we found there is not a linear
relationship but an inverted U-shaped relationship between the
severity of the Great Chinese Famine through which the CEO
lived and firm risk-taking. Our research offers a new hypothesis
and a direction for studying CEOs’ early experiences of famine.

Second, we contribute to imprinting theory by exploring what
imprint will be formed and when. Studies have documented that
economic, technological and institutional conditions will leave
imprints on individuals and organisations (Marquis, 2003; Marquis
and Huang, 2010; Marquis and Tilcsik, 2013; Wang et al., 2019).
Our research on historic events can also be seen as an important
source of imprinting, especially for those people who experienced
such events during their critical period for forming values and
cognition (Tulving, 2002). Specifically, we suggest that experien-
cing the Great Chinese Famine in early life will leave an imprint of
lacking resources on individuals because this disaster happened
around the country and changed the living environment. Besides,
responding to the work of Marquis and Tilcsik (2013), we further
discuss the persistence and decay of the imprint. We find that the
environment that the CEO faces will greatly change the imprint;
that is, if the imprint left in early life is consistent with the
environment, the imprint is strengthened, otherwise, the imprint is
weakened (Marquis and Tilcsik, 2013; Wang et al., 2019; Zhang
et al., 2022). Specifically, we take China’s unique market
environment into consideration and discuss how the imprint left
by famine changes CEOs’ strategic decisions under different
market logic situations. Our findings provide a new direction for

Table 7 Regression of CEO that experienced famine on Firm Risk-taking: PSM.

Variables Firm risk-taking t+ 1

Model 1 Model 2 Model 3 Model 4

CEOs’ early life experiences of the famine −0.055*** (0.017) −0.063*** (0.018) −0.032* (0.018) −0.040** (0.019)
CEOs’ early life experiences of the famine*state ownership 0.031** (0.013) 0.027** (0.013)
CEOs’ early life experiences of the famine*market competition −0.002*** (0.001) −0.002*** (0.001)
Constant 0.490*** (0.143) 0.483*** (0.143) 0.470*** (0.142) 0.464*** (0.142)
Controls Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes
Industry fixed effect Yes Yes Yes Yes
Observations 1786 1786 1786 1786

Robust standard errors are in parentheses.
***p < 0.01, **p < 0.05, *p < 0.1, two-tailed test.

Table 8 Results of IV.

Variables Firm risk-taking

CEOs’ early life experiences of the famine −6.423* (3.891)
Constant 0.761 (0.197)
Controls Yes
Year fixed effect Yes
Industry fixed effect Yes
Birth place fixed effects Yes
Birth status fixed effects Yes
Observations 6417

Robust standard errors are in parentheses.
*p < 0.1, two-tailed test.
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future research on exploring the imprint of other historic events
and the match of the imprint and current environment.

Finally, our study expands on existing firm risk-taking
literature by exploring how and why executives’ risk-taking
preferences vary and when they are likely to be more pronounced.
As firm risk-taking is related to the development and success of
companies and to the core decisions CEOs undertake, many
studies have focused specifically on the relationship between
CEOs’ personal traits and their risk-taking behaviour. Over-
confident managers, for example, show a stronger preference for
risk and will thus choose riskier investment projects that offer
higher returns (Li and Tang, 2010). By focusing specifically on
CEOs’ formative years, our study explores how and when early
trauma—in this case, experiencing the Great Chinese Famine—
shapes CEOs’ risk preferences and their risk-taking behaviour.

Managerial implications. The findings of our research have
several implications for firm management. During the selection of
executives, the focus tends to mainly be on their personal infor-
mation, professional experience and success. Our study reveals
that CEOs’ early life experiences play a significant part in their
leadership abilities and should therefore be considered, as these
experiences can have enduring impacts on their behaviour. Given
that executives who experienced natural disasters during their
formative years tend to be more risk-averse, companies that
aspire to take fewer risks may wish to hire such CEOs. Mean-
while, our findings also suggest that state ownership and market
environments can influence CEOs’ and firms’ risk aversion, which
should also be considered during hiring.

Limitations and future research directions. Our research has
some limitations. First, we propose that experiencing the famine will
make a CEO more risk-averse, but actually, it is hard to clarify
whether it was the famine that made the CEO more conservative or
that the CEO was naturally more conservative, which allowed him
to survive the famine. Future research could analyse the impact of
disasters on individuals through experiments. Besides, due to data
availability, only the data of Chinese companies that were listed
between 2006 and 2017 were selected for analysis. Taking into
consideration the problem of sample selection bias, future research
can incorporate unlisted companies into the sample. Finally, this
article only studies the impact of CEO famine experience on their
risk-taking behaviour, but CEOs’ characteristics affect corporate
outcomes in many ways. Research can also focus on the impact of
CEO famine experience on other strategic initiatives, such as mer-
gers and acquisitions, innovation and corporate social responsibility.

Data availability
The datasets generated during and/or analysed during the current
study are not publicly available due to the confidentiality of
manual collection of natural disaster data in this paper but are
available from the corresponding author on reasonable request.
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