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This study aims to offer insight on the national cultural differences, public health expendi-

tures, and economic freedom that persisted in life insurance expenditure across 28 advanced

economies and 21 emerging and developing economies from 2002 to 2017. Our system

GMM estimator’s analysis reveals that cultural factors, public health spending, economic

freedom, financial development, human development, life expectancy, dependency ratio, and

the Muslim religion are the major determinants of life insurance consumption at the

aggregate level (i.e., for all sample economies). Between the group of advanced economies

and the group of emerging and developing economies, these results, however, differ dra-

matically. It is noteworthy that cultural factors, such as masculinity and uncertainty avoid-

ance, do not account for life insurance spending in advanced economies but have a

statistically significant impact on life insurance consumption in emerging and developing

economies. One point of interest is that our findings demonstrate that consumers in

advanced nations as well as emerging and developing economies with a higher degree of

public health spending and economic freedom tend to spend more on life insurance products.

Both international life insurance businesses and governments from all around the world can

benefit from the findings.
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Introduction

Both life insurance and non-life insurance play a significant
role in economic growth and sustainable development due
to their special property of risk diversification and the large

pool of funds that they produce which can fuel business activities
(Patrick 1966; Arena 2008; Lee 2011). Patrick (1966) claimed that
the development of the financial services sector, including con-
tributions from life and non-life insurance, contributed sig-
nificantly to the economy growth. In particular, during the
COVID-19 pandemic, the insurance industry made an essential
contribution to the economic activities. Goodell (2020) men-
tioned that foreseeable pandemics such as COVID-19 are insur-
able. Subsequent analyses by Arena (2008), Haiss and Sümegi
(2008), Curak et al. (2009), Chen et al. (2012), Outreville (2013),
Lee et al. (2013), and Sawadogo et al. (2018), which are based on
data samples from different countries in different periods, all
confirm the positive influence of the development of the life
insurance market on the economic growth. In this perspective, it
is important to understand what drives the development of
insurance spending, as this in turn can help participants in this
sector (insurers and their customers and governments) to for-
mulate their decision-making process better.

Whilst there have been some limited attempts to explain the
determinants of non-life insurance demand (see our literature
review in the next section), there have been very few papers
devoted exclusively to socio-economic drivers impacting life
insurance purchases across economies despite its health-socio-
economic significance. As Swiss Re (2019) reported, global total
life insurance premiums amounted to US$2820.18 billion in 2018,
representing 3.22% of the world GDP. However, life insurance
development differs greatly across economies. For instance, the
life insurance’s premiums per capita was US$0.30 for Angola, but
US$8204.30 for Hong Kong in 2018 (Swiss Re 2019). Life
insurance consumption even differs considerably among econo-
mies with a comparable degree of per capita GDP. For example,
even though both nations’ per capita GDPs were similar, Hong
Kong’s average life insurance premiums in 2018 were 22 times
higher than New Zealand’s. Figure 1 shows the trends of the
average premium per capita for the life insurance consumption in
all sample countries and per capita income. (See Table A2 for the
list of these economies). Notably, after 2007, both average life
insurance spending and per capita GDP changed. Figure 2 depicts

the trends of the average premium per capita for the life insur-
ance consumption in advanced countries, as well as emerging and
developing economies. This further indicates that the patterns of
life insurance expenditure are also different over time in these two
groups of economies.

A number of earlier studies have investigated determinants of
life insurance spending both theoretically and empirically (e.g.
Yaari 1965; Hammond et al. 1967; Fischer 1973; Headen and Lee
1974; Beenstock et al. 1986; Browne and Kim 1993; Outreville
1996; Beck and Webb 2003; Li et al. 2007; Park and Lemaire 2011;
Dragoş et al. 2017; Lee et al. 2018). These studies conclude that
socio-economic drivers such as income, financial development,
human development, inflation, education, life expectancy and
social security contribution are the key factors of life insurance
spending. However, heterogeneities associated with those factors
as highlighted by previous papers can be attributable to other
factors of the life insurance consumption. Cultural factors, par-
ticularly the latest cultural dimensions of Hofstede et al. (2010),
and Minkov (2011), can be among the potential candidates. Trinh
et al. (2021) claimed that these dimensions represent specific
characteristics of individuals, and they can affect the perception
of risks on the insurance consumption. In addition, Outreville
(2018) mentioned that cultural traits can influence the perceived
risk amount, and also impact people’s attitudes.

To the best of our knowledge, national culture has received
little attention in the literature concerning the determinants of the
life insurance spending. The only exceptions are three recent
papers by Chui and Kwok (2008), Park and Lemaire (2011) and
Outreville (2018), which attempt to investigate the determinants
of life insurance spending across economies. However, as we
mentioned above, newly introduced cultural dimensions by
Hofstede et al. (2010), and Minkov (2011), specifically indulgence
and hypometropia, have been excluded from these studies. These
cultural factors represent the level of optimism and violence in
countries and may thus explain the life insurance spending pat-
tern. Neglecting them may lead to the issue of endogeneity owing
to the omitted variables.1 In addition, the cross-sectional depen-
dence issue has been ignored by these papers.

Public health spending can also be another main driver in
expanding life insurance consumption across economies. The
positive effects of public health expenditure on economic growth,
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Fig. 1 The average life insurance expenditure and per capita income in all sample economies, 2002–2017. Sources: Computed by the authors using data
from Swiss Re (2019) and World Bank (2020).

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01990-7

2 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2023) 10:470 | https://doi.org/10.1057/s41599-023-01990-7



health outcomes and per capita income have been confirmed by
several studies (e.g., Anand and Ravallion, 1993; Self and
Grabowski, 2003; Amaghionyeodiwe 2008; Rizk 2012; Edeme
et al. 2017; Boachie et al. 2018; Ifa and Guetat 2019; Patrick et al.
2020; Mustafa et al. 2021; Torche and Rauf 2021). Although there
does not seem to be a direct link between the influence of public
health expenditure life insurance purchases, a rise of wealth and
income due to health improvements may impact the intention of
individuals on life insurance consumption. Similarly, economic
freedom can impact life insurance consumption because changes
in economic freedom can lead to changes in the market price of
life insurance products as well as income improvement. In
addition, economic freedom can affect the life satisfaction or
happiness of individuals, hence it may influence individuals’
demand for life insurance products.2 To the best of our knowl-
edge, there are not many papers devoted exclusively to cultural
factors, public health expenditure and economic freedom that
influence life insurance purchases across countries.

In this empirical study, we undertake a comprehensive
empirical analysis of factors impacting life insurance spending
based on a panel dataset encompassing 28 advanced countries
and 21 emerging and developing countries during the period
from 2002 to 2017. At the aggregated level (that is, for all
countries), our GMM estimator-based analysis finds a rich list of
factors influencing life insurance consumption, including eco-
nomic indicators such as public health expenditure, economic
freedom, financial development, human development index, life
expectancy, dependency ratio, and Muslim region, as well as
cultural variables such as indulgence, individualism, masculinity
and uncertainty avoidance. However, the influences of these
drivers differ noticeably between advanced, emerging and devel-
oping economies, proposing that the heterogeneity among
economies may play a significant role in terms of the develop-
ment level. Notably, cultural variables, namely masculinity and
uncertainty avoidance, fail to explain life insurance spending in
advanced economies, whereas these variables present a significant
influence on life insurance expenditure in emerging and devel-
oping countries. Our study is the first to endeavour an interna-
tional comparison of factors influencing life insurance purchases
across a cluster of economies, segmented based on their level of
development.

Our paper has contributed to the existing literature in several
ways. First, it uses a system GMM estimator, which allows the
treatments of the potential endogeneity problem, and the cross-
sectional dependence issue in earlier studies has been adopted, to
incorporate a thorough empirical framework of the determinants
influencing life insurance spending across economies. Second, we
extend our results to compare between two groups of economies
based on the development level, advanced economies and emer-
ging and developing economies, and have identified key differ-
ences in the way in which those drivers of life insurance spending
behave. Third, we utilise the latest and comprehensive cultural
data from Minkov (2011) and Hofstede et al. (2010) in our
empirical analysis, including newly-developed cultural dimen-
sions such as hypometropia and indulgence which have been
neglected in previous studies. Finally, we examine how economic
freedom and public health spending impact the life insurance
expenditure pattern at the international level. Our results provide
important information for government policies as well as business
firms who are involved in the life insurance markets. Specifically,
they propose a spectrum of policy recommendations for life
insurers intending to penetrate new markets. Additionally, they
could assist governments worldwide in revising their regulations
and policies to foster the life insurance market, which is a cor-
nerstone of prosperity and economic growth.

The subsequent sections of this paper are structured as follows:
Section 2 offers an overview of relevant literature. Section 3
introduces the data, methodology, and hypotheses. Empirical
results, discussions, and implications are covered in Section 4.
The paper concludes with final remarks in Section 5.

Literature review
A number of previous studies have investigated determinants of
life insurance consumption in both theoretical models and
empirical regressions.3 On the theoretical front, many models
about the demand for life insurance have been developed by Yaari
(1965), Fischer (1973), Headen and Lee (1974), Bernheim (1991)
and Meier (1998).

Yaari (1965) applies a continuous time model and proves that
customers can separate the spending decision from the bequest
decision when life insurance is available to them. Fischer (1973)
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Fig. 2 The average life insurance expenditure in advanced nations, and emerging and developing nations, 2002–2017. Source: Computed by the authors
using data from Swiss Re (2019).
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uses a discrete-time model to examine life-cycle patterns of
expenditure, saving and insurance purchases. The author found
that the probability of death has a positive effect on the life
expenditure while an individual living from the proceeds of his/
her wealth may not purchase the life insurance. Headen and Lee
(1974) applied the model which was derived from a cost model of
the process of portfolio adjustment and concluded that the life
insurance demand function would consider factors including
savings and financial market price conditions. Bernheim (1991)
found that purchasing life insurance has an increase in the pre-
sence of social security annuity among elderly individuals. The
author also provided evidence of the link between life insurance
consumption and total resources. Meier (1998) studied the
interaction between life insurance and long-term care insurance
markets, concluding that an individual would invest in life
insurance only if they are not overly wealthy and are sufficiently
altruistic. Meier also proved that both life insurance and long-
term insurance consumption will increase if the utility shock
arising from disability declines.

On the empirical front, Hammond et al. (1967) seem to be
the first to examine the determinants of life insurance con-
sumption. The authors found that differences in households’
income strongly contribute to variations in life insurance
expenditure. They revealed that households with higher net
worth may increase life insurance product spending and factors
such as education, age, and race significantly explain life
insurance expenditure. This approach has been adopted by
various authors (e.g. Beenstock et al. 1986; Browne and Kim
1993; Outreville 1996; Beck and Webb 2003; Li et al. 2007; Park
and Lemaire 2011; Sen and Madheswaran 2013; Zerriaa and
Noubbigh 2016; Alhassan and Biekpe 2016; Emamgholipour
et al. 2017; Dragos et al. 2017; Lee et al. 2018; Outreville 2018;
Sanjeewa et al. 2019; Dragoş et al. 2019; Akhter et al. 2020;
Gaganis et al. 2020) who have explored factors of life insurance
consumption by incorporating a wider set of explanatory vari-
ables in their analyses.

Cultural factors. Several related studies (e.g., Mooij 2003; Johar
et al. 2006) have argued that culture can significantly impact
consumption behaviour over time and across economies. Because
people’s perceptions of the advantages of life insurance and their
sense of security can differ, life insurance businesses need to be
aware of cultural attitudes (Hofstede 1995). Hofstede’s
(1983, 2001) cultural dimensions dataset has primarily been
employed in both life and non-life insurance sectors due to its
extensive coverage of many economies and its relevance to the
insurance industry (Park et al. 2002; Chui and Kwok 2008).

Although there is an increasing number of empirical studies on
the factors influencing the life insurance spending, none, to our
knowledge, have solely focused on the influence of cultural traits
on life insurance expenditure. Exceptions include recent papers
by Chui and Kwok (2008, 2009), Park and Lemaire (2011), and
Outreville (2018), which examined the influences of cultural
factors on life insurance spending. However, these studies
neglected hypometropia, a cultural element introduced by
Minkov (2011) that measures the degree of risk acceptance in a
country with high murder rates. Using Hofstede’s four cultural
dimensions (individualism, uncertainty avoidance, power dis-
tance, and masculinity), Chui and Kwok (2008) examined the
effect of cultural factors on life insurance expenditure across 41
countries from 1976 to 2001. They found that power distance and
masculinity negatively influenced life insurance consumption,
while individualism exerted a significant positive influence. Chui
and Kwok (2009) included seven additional cultural variables
from the GLOBE project, not covered in Hofstede’s analysis, and

further unveiled a strong link between life insurance spending, in-
group collectivism, and power distance.

Park and Lemaire (2011) extended Chui and Kwok’s (2008)
study by including Hofstede’s fifth cultural dimension, long-term
orientation, in their analysis across 27 countries from 2000 to
2008. They confirmed that long-term orientation strongly and
positively influenced life insurance consumption. Outreville
(2018) explored how national culture and the socio-political
environment affect the pervasiveness of life insurance in 15
emerging countries from 2000, 2010, and 2015. The author used
the four original cultural dimensions of Hofstede and the three
cultural dimensions of Schwartz, finding that life insurance
spending is positively associated with individualism while
negatively associated with uncertainty avoidance.

Public health spending. There is widespread agreement that
investing in public health has favourable effects on health out-
comes, income, and economic growth (Self and Grabowski, 2003;
Amaghionyeodiwe 2008; Rizk 2012; Edeme et al. 2017; Boachie
et al. 2018; Ifa and Guetat 2019; Patrick et al. 2020; Mustafa et al.
2021; Torche and Rauf 2021). Mustafa et al. (2021) reported that
public health spending indirectly influences the infant mortality
rate in the West African Sub-region. This positive correlation
between public health spending and individual health outcomes is
also evident in Nigeria (Edeme et al. 2017). According to Edeme
et al. (2017), enhancements in public health expenditure lead to
improvements in life expectancy at birth and reductions in infant
mortality in Nigeria. Patrick et al. (2020) found that public health
programs in Florida have an effectiveness in decreasing maternal
mortality rates. Ifa and Guetat (2019) discovered that public
health spending and economic growth in Tunisia and Morocco
are positively correlated. Boachie et al. (2018) explored the con-
nection between public health expenditure and people’s health
outcomes in Ghana from 1980 to 2014, confirming that public
health spending was a significant contributor to better health
outcomes. Self and Grabowski (2003) inferred that while there is
limited evidence showing that greater public health spending
improves health outcomes in wealthier economies, it can con-
tribute to better health outcomes in middle- to less-developed
economies.

Rizk (2012) stated that a 1% increase in government health
spending is related to a 0.8% improvement in human poverty.
Amaghionyeodiwe (2008) claimed that public health expenditure
reduces the income disparity between the affluent and the poor,
albeit it does not enhance health infrastructure. Hence, even if a
direct relationship between public health spending and life
insurance purchases is elusive, improvements in health leading to
increased wealth and income could affect individuals’ intention to
spend on life insurance.

Economic freedom factors. The degree to which a country’s
economy is deemed to be a market economy with little to no
government intervention in the form of ownership, rules, or
taxation is known as economic freedom (Berggren, 2003).4 In
relation to life insurance demand and its purchase in these
countries, it is still questionable as to how this economic freedom
has any influence on it (Horng et al. 2012; Li et al. 2007; Shaar
and Ariff 2016). However, in the literature now available, the
significance of economic freedom for economic development has
been demonstrated (e.g., Dawson 2003; Gwartney et al. 2004;
Justesen 2008; Azman-Saini et al. 2010; Ciftci and Durusu-Ciftci
2022). Although several studies investigate the relationship
between economic freedom and the non-life insurance sector,
none of them focuses on the influence of the economic freedom
on life insurance spending.5

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01990-7

4 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2023) 10:470 | https://doi.org/10.1057/s41599-023-01990-7



Per capita income. An abundance of earlier studies (e.g., Been-
stock et al. 1986; Browne and Kim 1993; Outreville 1996; Beck
and Webb 2003; Li et al. 2007; Park and Lemaire 2011; Zerriaa
and Noubbigh 2016; Emamgholipour et al. 2017; Dragos et al.
2017; Lee et al. 2018; Outreville 2018; Gaganis et al. 2020) have
demonstrated a consistently positive correlation between per
capita income and life insurance consumption. These findings
clearly support the theoretical models that per capita income
positively influences life insurance consumption. People with a
large income may cause a greater loss of expected utility for their
dependants in the case of their deaths. As such, this effect may
contribute significantly to the positive link with income by pro-
moting the affordability of life insurance products (Li et al. 2007).

Financial development factors. Financial development can help
households to be able to secure their future income through the
financial assets’ ownership due to its widespread securitisation of
cash flows (Li et al. 2007). Many earlier papers (e.g., Outreville
1996; Beck and Webb 2003; Li et al. 2007; Park and Lemaire 2011;
Sen and Madheswaran 2013; Zerriaa and Noubbigh 2016;
Alhassan and Biekpe 2016; Sanjeewa et al. 2019; Akhter et al.
2020; and Gaganis et al. 2020) investigate the link between
financial development factors and life insurance spending and
find it to be positively influenced. These findings prove that life
insurance is anticipated to promote higher sales in economies
with a high degree of financial development.

Urbanisation. Beck and Webb (2003) argued that insurers
operating in areas with higher level of urbanisation may reduce
the costs with regard to marketing, underwriting and claims
handling, hence the insurers have an advantage in the distribution
of life insurance products for customers in these areas due to their
concentration. This results in more consuming on life insurance
products.

Families in urban areas become smaller than those in regional
areas, hence these families no longer have economic security
within a family or village, and this may lead to a demand for
additional forms of financial safeguards such as life insurance
(Beck and Webb 2003; Park and Lemaire 2011). A number of
studies (e.g., Park and Lemaire 2011; Sen and Madheswaran 2013;
Zerriaa and Noubbigh 2016; Alhassan and Biekpe 2016; Dragos
et al. 2017; Lee et al. 2018; Outreville 2018; Sanjeewa et al. 2019;
and Akhter et al. 2020) examine the effect of urbanisation on life
insurance consumption. The studies of Alhassan and Biekpe
(2016), Lee et al. (2018), Sanjeewa et al. (2019), and Akhter et al.
(2020), among others, find a negative influence of urbanisation on
life insurance spending and are in contrast with their expectation.

The level of education. People with higher education would
perceive more benefits of the use of life insurance and may be
willing to choose various life insurance products as the way to
protect their dependants (Truett and Truett 1990; Browne and
Kim 1993). As such, a higher degree of education may promote
life insurance consumption. Various previous papers (e.g.,
Browne and Kim 1993; Outreville 1996; Beck and Webb 2003; Li
et al. 2007; Zerriaa and Noubbigh 2016; Alhassan and Biekpe
2016; Emamgholipour et al. 2017; Dragos et al. 2017; Lee et al.
2018; Outreville 2018; Sanjeewa et al. 2019; Akhter et al. 2020)
explored the impact of education level on life insurance expen-
diture. While some, such as Li et al. (2007), Zerriaa and Noubbigh
(2016), Emamgholipour et al. (2017), Dragos et al. (2017), and
Sanjeewa et al. (2019), found a positive correlation, others such as
Outreville (1996), Alhassan and Biekpe (2016), and Lee et al.
(2018) reported a negative correlation.

Human development index. The impact of this variable on life
insurance consumption has been explored by researchers such as
Outreville (1996, 2018), Beck and Webb (2003), and Gaganis et al.
(2020). Their findings suggest no substantial correlation.

Life expectancy. Both theoretical and empirical models by
Beenstock et al. (1986) suggested that life expectancy has a
positive influence on the life insurance demand. This might be the
case because the actuarial cost of cover falls with increasing life
expectancy; hence it decreases the price for life insurance. Out-
reville (1996) argued that a long lifespan may lead to increasing
incentives for human capital accumulation and found a positive
influence of life expectancy on life insurance spending. Consistent
with these results, Park and Lemaire (2011) and Sen and Mad-
heswaran (2013) also found a positive influence of this variable on
life insurance demand. However, life expectancy may have a
significantly negative influence on life insurance consumption
because of its correlation with the death probability in a country
(Alhassan and Biekpe, 2016; Gaganis et al. 2020). These authors
argued that a higher life expectancy that implies low the death
probability may lower the motivation for life insurance con-
sumption. The negative relationship between life expectancy and
life insurance spending has been found in the empirical papers by
Li et al. (2007), Alhassan and Biekpe (2016), Sanjeewa et al.
(2019), and Gaganis et al. (2020).

Dependency ratio. According to theoretical studies by Campbell
(1980) and Lewis (1989), main earners often opt for life insurance
products as a way to protect their dependants in the case of their
future deaths. Most households can anticipate the large transfer
from life insurers after their main earners die. However, the
findings of empirical studies are mixed. Some papers (e.g.,
Beenstock et al. 1986; Beck and Webb 2003; Li et al. 2007; Park
and Lemaire 2011) indicate a positive influence of the depen-
dency ratio on life insurance spending, while others (e.g., Sen and
Madheswaran 2013; Zerriaa and Noubbigh 2016; Alhassan and
Biekpe 2016; Lee et al. 2018) find a negative influence of this
factor on life insurance spending.

Social security contributions. Rejda and Schmidt (1979) con-
cluded that social security contributions have a negative influence
on fully insured pension contributions. Following this point,
Beenstock et al. (1986) found that social security contributions
can serve as an alternative to private security arrangements. The
authors concluded that social security contributions may reduce
life insurance demand. This approach has been employed in a
number of studies where a more comprehensive collection of
explanatory variables was used to examine the impact of social
security contributions on life insurance spending. These involve
the studies by Outreville (1996), Beck and Webb (2003), Li et al.
(2007), Zerriaa and Noubbigh (2016), Alhassan and Biekpe
(2016), and Sanjeewa, Hongbing and Hashmi (2019). Their
results support a negative relationship between social security
contributions and life insurance spending. However, Browne and
Kim (1993) argued that households’ assets may be increased due
to the social security benefits, hence increasing family con-
sumption, including spending on life insurance. They also dis-
covered that social security contributions have a positive effect on
life insurance expenditures.

Legal system factors. Legal systems, particularly those following
Common law, provide a higher degree of protection for creditors
and shareholders (La Porta et al. 1999). Park et al. (2010) con-
cluded that the legal system is the main driver in explaining the
variation of auto insurance bonus-malus systems across Asian
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nations. Park and Lemaire (2011) investigated the impact of
Common law on life insurance demand and found a positive
influence.

Religion. Religious beliefs in a country may affect the popula-
tion’s risk aversion, hence it affects spending on life insurance.
Browne and Kim (1993) investigated the influence of Islamic
country factor using a dummy variable on life insurance spending
and the author found a negative impact. Following this approach,
Outreville (1996), Beck and Webb (2003), Park and Lemaire
(2011), Zerriaa and Noubbigh (2016), Outreville (2018), and
Gaganis et al. (2020) examined how religious beliefs impact life
insurance demand. Park and Lemaire (2011) found a negative
influence of total Christian and Islamic beliefs on life insurance
demand while Outreville (1996), Beck and Webb (2003), Zerriaa
and Noubbigh (2016), Outreville (2018), and Gaganis et al. (2020)
found a negative impact of Islamic beliefs on life insurance
consumption.

Data, methodology and hypotheses
Data and methodology. Following Trinh et al. (2020), this study
employs the system GMM estimator introduced by Holtz-Eakin,
Newey and Rosen (1988), Arellano and Bond (1991), Arellano
and Bover (1995) and Blundell and Bond (1998). We take into
account the subsequent regression model:

Ln INSi;t
� �

¼ αLn INSi;t�1

� �
þ β1ln INCi;t

� �
þ β2lnEFIi;t

þ β3lnPHSi;t β4lnCULi þ β5ln FDVi;t
� �

þ β6lnHDIi;t

þ β7ln URBi;t
� �

þ β8ln DEPi;t
� �

þ β9ln SSEi;t
� �

þ β10CMLi

þ β11MUSi þ at þ εi;t

ð1Þ
where: lnINSi,t denotes life insurance consumption (density)
(with “ln” referring to the natural logarithm); lnINSi,t−1 denotes
the initial life insurance consumption (density); lnINCi,t denotes
per capita GDP; lnEFIi,t denotes the index of economic freedom;
lnPHSi,t denotes the public health spending; lnCULi denotes
cultural variables that are time invariant, only varying across
nations; FDVi,t denotes the financial development; HDIi,t denotes
the school enrolment, tertiary (% gross); URBi,t denotes the
urbanisation; DEPi,t denotes the dependency ratio; SSEi,t denotes
the social security contribution; CMLi denotes dummy variables
(Common law); MUSi denotes the percentages of Muslim
population; at represents a year fixed effect; α, β1 to β11 are vectors
of coefficients and εit is the error term.

A panel dataset, including 49 countries spanning the period
from 2002 to 2017, is utilized (the list of specific economies is
listed in Table A2)6. We follow the World Economic Outlook
(IMF) to classify our sample of countries into 28 advanced
economies, and 21 emerging and developing countries.7 Variables
definitions, summary statistics, and the correlation matrix in the
analysis are detailed in Tables A1, and A3 to A6.

In this paper, life insurance consumption is proxied by the
density of life insurance as provided by Sigma (Swiss Re),
measured as direct domestic premiums per capita in US dollars.
This variable indicates the average amount or consumption that
an individual consumes on the life insurance.8 For data on
national culture, which is the first main explanatory variable, we
rely on the cultural dimensions of Minkov and Hofstede
including hypometropia, individualism, masculinity, uncertainty
avoidance, power distance, long-term orientation and indulgence.
Our second main explanatory variable is the public health
spending, which is measured by domestic general government
expenditure per capita (current $US). The economic freedom

variable, which is our third main explanatory variable, is
measured by the Fraser Institute’s economic freedom index.9

The usual control variables for life insurance consumption,
employed frequently in previous literature, are also included in
our model. These include per capita GDP, financial development,
urbanisation, human development index10, dependency ratio, life
expectancy, social security contributions, common law and
Muslim religion.

Estimation strategy. For statistical tests, we first check the
endogeneity issue which can occur due to omitted variables and
reverse causality (see Trinh et al. 2016; 2020; 2021). We next
check the cross-sectional dependence problem in our sample
data. For regressions, we first run the pooled OLS regression.
After that, the system GMM estimation is applied to overcome
the disadvantages of the OLS regression including the endo-
geneity caused by the causality and omitted variables and cross-
sectional dependence issue.11 In this paper, the system GMM
estimators using xtabond2 with the robust option in STATA, as
created by Roodman (2009), are carried out. We also employ two
specification tests to evaluate the consistency of the system GMM
estimator: the Hansen test for the joint validity of the instruments
and a test of second-order serial correlation.

In line with Beck and Webb (2003), among others, the natural
logarithms of the dependent and most independent variables are
used. This approach enables us to have direct comparison with
earlier studies’ results.

Hypotheses. Drawing from the literature review, this study pro-
poses the following hypotheses:

H1: The higher the level of the one-year lagged life
insurance spending, the per capita income, public health
spending, economic freedom, financial development, urba-
nisation and dependency ratio in a country, the higher the
life insurance consumption is.

H2: The lower the level of the human development, life
expectancy and the proportion of Muslim population in a
country, the higher the life insurance consumption is.

H3: The lower the degree of masculinity and power distance
in a country, the higher the life insurance consumption is.

H4: The higher the degree of hypometropia, indulgence,
individualism, long-term orientation and uncertainty
avoidance in a country, the higher the life insurance
consumption is.

H5: Common Law has a positive impact on the life
insurance consumption.

Results and discussion
Statistic tests
The endogeneity issue. We apply the Durbin-Wu-Hausman test to
check the endogeneity issue which may be triggered by the eco-
nomic freedom index and GDP per capita (see also Trinh et al.
2016; 2020; 2021).12 The results of the test for endogeneity in
Table 1 show that these variables are endogenous.

The cross-sectional dependence issue. Groups of sample countries
sharing similar levels of development and geographical regions,
such as developing Southeast Asian nations (Malaysia, Indonesia,
Philippines, Thailand) and developed European countries (Finland,
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France, Germany, Greece, Italy, Spain, Sweden, Switzerland, and
Norway), may exhibit shared economic traits, history, and culture.

Therefore, while cross-sectional dependence may exist, the
growth-enhancing factors for these countries may not be
uniform, given the disparities in policies and institutions across
nations. If cross-sectional dependence is present in our data, the
effects of cultural factors on the purchase of life insurance for
advanced economies and emerging and developing economies
will be specifically addressed later.

Our sample countries may some group of countries belonging
to the similar levels of development and same geographical areas
such as developing countries in Southeast Asia (e.g., Malaysia,
Indonesia, Philippines, and Thailand) and developed countries in
Europe (e.g., Finland, France, Germany, Greece, Italy, Spain,
Sweden, Switzerland, and Norway) and these groups of countries
can move together with respect to economic features, common
history, and culture. Despite these shared characteristics, unique
national policies and varied economic, political, and legal
institutions could introduce heterogeneity, affecting the growth
drivers in each country (Cooray et al. 2013). In other words, the
existence of cross-sectional dependence does not suggest that sets
of countries possess the same growth-enhancing factors mainly
due to institutional and policy differences among nations. If
cross-sectional dependence is present in our data, the effects of
cultural factors on the two categories of economies’ life insurance
spending based on their levels of development - advanced
economies and emerging and developing economies - will be
specifically addressed later.

A cross-sectional dependence (CD) test (Cooray et al. 2013)
helps explore the similarity among countries. We use the CD
test for cross-sectional dependence (Pesaran 2004). The finding
in Table 2 rejects the null hypothesis of cross-section
independence. For the robustness check, we have examined
the cross-sectional dependence problem in our sample data in
accordance with the study by Sarafidis et al. (2009).13 The
authors proposed a new testing procedure for detecting error
cross section dependence using the system GMM estimator by
adopting Sargan’s difference tests for heterogeneous error cross
section dependence based on the system GMM estimator
(namely DSYS2). Sargan’s difference tests, based on the system
GMM estimator for heterogeneous error cross section depen-
dency, reject the null hypothesis of homogeneous error cross
section dependence, as shown by the P-value of 0.00001 in
Table 3. This demonstrates that the cross-sectional dependence
problem exists in our sample data and is in line with the results
of the CD test shown in Table 2.

We adopted Sarafidis et al. (2009) and Sarafidis and Wansbeek
(2012)’s usage of the system GMM estimator, which is only based
on partial instruments made up of the regressors, to address the
cross-sectional dependence issue. Under the condition of hetero-
geneous error cross section dependency, this estimator offers a
trustworthy substitute for the conventional GMM estimators.

Statistic tests of the system GMM estimator. Table 4 provides the
summary of statistic tests of the system GMM estimator that
relies solely on partial instruments consisting of the regressors.
The outcomes of the Hansen test are consistent with the null
hypothesis concerning the validity of the instruments. Likewise,
the Arellano-Bond tests’ p-values indicate that the errors in the
difference equation do not display the second-order (or the third-
order) autocorrelation. These outcomes support the selection of
the system GMM estimator as the benchmark model for
addressing endogeneity and cross-sectional dependence issues.

Determinants of the life insurance consumption in all sample
economies. We have investigated the cultural-social-economic
drivers on the life insurance spending using an unbalanced panel
dataset covering 49 economies over the years from 2002 to 2017.
In addition to the system GMM estimator based on partial
instruments as our main regression, we also include the pooled
OLS regression and the system GMM estimator based on full
instruments to illustrate differences in coefficients amongst these
regressions, attributable to cross-sectional dependence and
endogeneity problem.

Results from the GMM estimator, seen in column (3) of
Table 5, indicate that a one-year lag in life insurance
expenditure positively impacts current spending on life
insurance, corroborating our hypothesis H1. This finding aligns
with those of Alhassan and Biekpe (2016) and Dragoş et al.
(2019). Indeed, prior-year expenditure on life insurance
products ensures continuity in current-year spending on the
same offerings. Continuous purchasing of life insurance
products helps individuals uphold their contracts effectively.
In addition, they may introduce these life insurance products to
their relatives or friends to get further benefits such as
commissions or discounts, and this can lead to the increase in
spending on life insurance products. We also discover that
economic freedom positively influences life insurance acquisi-
tion. This finding endorses our hypothesis H1, emphasizing the
role of economic freedom in stimulating economic activities via
investment channels and promoting long-term economic
prosperity (Dawson 2003; Gwartney et al. 2004; Justesen 2008;
Azman-Saini et al. 2010), and thus, increasing life insurance
expenditure. While numerous studies have analyzed the link
between economic freedom and non-life insurance, none have

Table 2 CD test for cross-sectional dependence.

CD-test (p-value) 130.815 (0.000)
Null hypothesis of cross-section independence Rejected

Table 1 Test of endogeneity.

Durbin (score) chi2 (p-value) 10.543 (0.0051)
Wu-Hausman F 5.0593 (0.0066)
Ho: variables are exogenous Rejected

Table 3 Sargan’s difference tests for heterogeneous error
cross section dependence proposed by Sarafidis et al.
(2009) using the system GMM estimator (all sample
countries).

System GMM estimator

Based on Zi
+

(Full instruments)
Based on Zxi

+

(Partial instruments)

Statistics p-values Statistics p-values

Sargan/Hansen 20.66 (73) 1.000 22.77 (49) 1.000
Arellano-Bond test
for AR(1)

−4.30 0.000 −4.31 0.000

Arellano-Bond test
for AR(2)

−1.40 0.160 −1.38 0.167

Sargan’s difference
tests for
heterogeneous error
cross section
dependence (DSYS2)

−2.118 (24) 0.00001 – –

Note: H0: Homogeneous error cross section dependence.
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focused on the impact of economic freedom on life insurance
consumption (Horng et al. 2012; Li et al. 2007; Shaar and Ariff
2016).14 Our finding addresses this gap.

As expected, public health spending has a significantly positive
effect on life insurance consumption, in alignment with our
hypothesis H1 and confirms that residents of a country with
higher degree of public health spending may expend more on life
insurance spurred by a rise of wealth and income caused by
health improvements.15 Indeed, people who live in countries with
high degree of public health spending may enjoy better public
health care services such as health protection, health promotion,
disease prevention and health improvement, but they also receive
death compensation. They are willing to consume more on life
insurance to be protected by private insurers because compensa-
tion for death is not covered by the public health services. In
addition, life insurance policies contain saving meaning. When a
life insurance policy is due, the insured receives back the face
amount of policy value plus some interest earnings, which
encourages the participation of more people in life insurance.

Table 5 provides an interesting (and new) result with regard to
the cultural variable. Individualism has a significant and negative
impact on life insurance consumption in all sample economies.
This result contradicts our hypothesis H4 and is not in line with

the studies of Chui and Kwok (2008) and Outreville (2018). This
can be due to the fact that people in economies with high degrees
of individualism may choose other investment channels such as
investments on stock, bonds and properties rather than
consuming on the life insurance products as a means of
protecting their family members.

With regard to other socio-economic factors, Table 5 provides
information that financial development has a significantly
negative influence on life insurance expenditure, a result not
aligned with our hypothesis H1. However, this result is consistent
with the study by Trinh et al. (2020). A possible explanation for
the negative effect of financial development is that it may be
attributed to the repercussions of the global financial crisis (GFC)
on the insurance sector (Trinh et al. 2020).

Table 5 additionally shows that while the human development
index negatively affects life insurance consumption, life expec-
tancy positively impacts it. The negative impact of the index of
human development on life insurance consumption supports our
hypothesis H2, which is consistent with earlier papers, and
confirms that a higher degree in human development index may
lead to lowering the life insurance consumption. People leading a
long and healthy life, with knowledge and a decent standard of
living may have less risk aversion on their deaths. These could

Table 5 Determinants of life insurance consumption (all sample economies).

Pooled OLS System GMM (Full instruments) System GMM (Partial instruments)

(1) (2) (3)

lagged lnLIFE_INS 0.9713*** (0.0088) 1.0035*** (0.0255) 0.9855*** (0.0418)
lnGDP 0.0629 (0.0419) −0.1077 (0.0791) −0.0633 (0.0839)
lnEFI 0.2658** (0.1183) 0.4085** (0.2081) 0.3550** (0.1709)
lnPHS 0.0326 (0.0220) 0.0844*** (0.0302) 0.0836** (0.0387)
lnIND −0.0221 (0.0262) −0.0341 (0.0373) −0.0197 (0.0570)
lnIDV −0.0382* (0.0224) −0.0264* (0.0145) −0.0313** (0.0151)
lnLTO 0.0053 (0.0243) 0.0143 (0.0214) 0.0191 (0.0274)
lnMAS −0.0088 (0.0117) −0.0226* (0.0127) −0.0168 (0.0141)
lnUAI −0.0729** (0.0326) −0.0400 (0.0429) −0.0605 (0.0570)
lnHPM −0.0099 (0.0178) 0.0061 (0.0262) 0.0046 (0.0226)
lnPDI 0.0094 (0.0222) −0.0026 (0.0193) −0.0026 (0.0336)
lnFDV −0.0440*** (0.0151) −0.0652*** (0.0193) −0.0550** (0.0218)
lnHDI −1.2121*** (0.2893) −0.8096** (0.3871) −0.9473** (0.4019)
lnURB 0.0416 (0.0426) 0.0462 (0.0420) 0.0386 (0.0393)
lnLEX 0.6068** (0.2388) 0.6440** (0.2919) 0.6077* (0.3352)
lnDEP −0.1793*** (0.0643) −0.2055*** (0.0610) −0.1971*** (0.0607)
lnSSE 0.0203 (0.0209) 0.0104 (0.0327) 0.0095 (0.0298)
CML 0.0255 (0.0244) 0.0313* (0.0184) 0.0315* (0.0171)
MUS −0.0004 (0.0004) 0.0006 (0.0005) 0.0003 (0.0007)
Observations 674 674 674
R-squared 0.994 0.993 0.994
Hansen test (p-value) – 1.000 1.000
Arellano-Bond test for AR(2) (p-value) – 0.160 0.167
Arellano-Bond test for AR(3) (p-value) – 0.158 0.165
Arellano-Bond test for AR(4) (p-value) – 0.921 0.911

*,**, and *** denote significance at the 10, 5 and 1% level, respectively. Numbers enclosed in brackets represent standard errors.

Table 4 Summary of statistic tests.

Tests All sample economies Advanced economies Emerging and developing economies

(1) (2) (3)

Hansen test (p-value) 1.000 1.000 1.000
Arellano-Bond test for AR(2) (p-value) 0.167 0.058 0.236
Arellano-Bond test for AR(3) (p-value) 0.158 0.317 0.089
Arellano-Bond test for AR(4) (p-value) 0.911 0.773 0.770

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01990-7

8 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2023) 10:470 | https://doi.org/10.1057/s41599-023-01990-7



result in decreased life insurance expenditure. Notably, while
Outreville (1996, 2018), Beck and Webb (2003) and Gaganis et al.
(2020) found no significant influence of human development
index on life insurance consumption, this variable in our study
appears to be statistically significant. The positive influence of life
expectancy does not support our hypothesis H2 and is not in line
with the earlier studies (e.g., Li et al. 2007; Alhassan and Biekpe
2016; Sanjeewa et al. 2019; and Gaganis et al. 2020). This can be
explained in the following way: the actuarial cost of cover falls
with increasing life expectancy, hence it decreases the price for life
insurance (Beenstock et al. 1986). Outreville (1996) argued that a
long-life span may lead to increased incentives for human capital
accumulation. Our finding is in line with Outreville (1996), Park
and Lemaire (2011), and Sen and Madheswaran (2013), who
found a positive influence of life expectancy on life insurance
consumption.

Table 5 also reveals that dependency ratio has a negative effect
on the life insurance expenditure. This outcome does not support
our hypothesis H1 and findings of Beenstock et al. (1986), Beck
and Webb (2003), Li et al. (2007), and Park and Lemaire (2011).
This could be attributed to a high dependency ratio potentially
placing significant strain on current income levels, resulting in
lower spending on the life insurance products (Alhassan and
Biekpe 2016). The main earner in each household may use health
insurance products to substitute life insurance. This can be
illustrated by an increasing number of countries providing health
insurance for children and the poor (Camacho and Conover
2013). This can be also due to the domination of the proportion
of young dependency ratio aged below 15 in our all-sample
economies compared to the proportion of old dependency ratio
aged above 64. Zerriaa and Noubbigh (2016) suggested that the
population is too young to begin saving, a finding supported by

Sen and Madheswaran (2013), Zerriaa and Noubbigh (2016),
Alhassan and Biekpe (2016), and Lee et al. (2018).

Finally, Table 5 presents the positive influence of common law
on life insurance consumption, supporting our hypothesis H5 and
is consistent with the study by Park and Lemaire (2011). This
finding confirms the view that people living in a country with the
common law may consume more on life insurance products, as
this law provides them with the highest protection.

Given the heterogeneity among economies in our sample,
particularly concerning development levels, the coefficients on
cultural variables and other socio-economic variables might
exhibit bias. Therefore, we will subsequently highlight the effects
of cultural factors on life insurance consumption for two groups
of economies based on development levels: advanced economies
and emerging and developing economies.16 Results will be
discussed in turn.

Determinants of the life insurance consumption in the
advanced economies. This section delves into the results for
advanced economies solely. Column (3) of Table 6 illustrates that
the life insurance consumption from the previous year and eco-
nomic freedom are the main factors of life insurance consump-
tion for this sample. These factors’ significantly positive
coefficients support our H1 hypothesis and are consistent with the
findings of all sample economies. These outcomes reiterate the
crucial impacts of one-year lagged spending and economic free-
dom on life insurance purchase.

When considering the cultural variables of Minkov and
Hofstede, the results derived from the system GMM estimator
indicate that indulgence negatively impacts life insurance
consumption in advanced economies, a finding that contradicts

Table 6 Determinants of life insurance consumption (advanced economies).

Pooled OLS System GMM
(Full instruments)

System GMM
(Partial instruments)

(1) (2) (3)

lagged lnLIFE_INS 0.9568*** (0.0134) 0.8968*** (0.0342) 0.9433*** (0.0402)
lnGDP 0.0564 (0.0608) 0.1159 (0.1206) 0.1205 (0.1494)
lnEFI 0.3790 (0.2827) 1.7636*** (0.6338) 1.3719* (0.7100)
lnPHS 0.0453 (0.0368) 0.1227* (0.0699) 0.0510 (0.0743)
lnIND −0.0615* (0.0331) −0.1002* (0.0512) −0.0778* (0.0446)
lnIDV −0.1111** (0.0454) −0.2338** (0.1057) −0.1648 (0.1047)
lnLTO −0.0164 (0.0379) −0.0695 (0.0527) −0.0499 (0.0429)
lnMAS −0.0061 (0.0146) −0.0018 (0.0219) −0.0132 (0.0256)
lnUAI −0.1045** (0.0468) −0.1780** (0.0834) −0.1108 (0.0781)
lnPDI 0.0174 (0.0248) 0.1133*** (0.0431) 0.0699 (0.0471)
lnHPM 0.0146 (0.0262) −0.0113 (0.0426) −0.0102 (0.0400)
lnFDV −0.0625*** (0.0184) −0.0769*** (0.0216) −0.0765*** (0.0204)
lnHDI −1.0782** (0.4943) −1.5071** (0.6102) −1.3956** (0.6880)
lnURB 0.1685* (0.0874) 0.2361* (0.1386) 0.1615 (0.1202)
lnLEX 1.0620* (0.6435) 1.9700* (1.1933) 1.1649 (1.2183)
lnDEP −0.0534 (0.1010) −0.1145 (0.1247) −0.0649 (0.1128)
lnSSE −0.0241 (0.0387) 0.0602 (0.0615) 0.0370 (0.0659)
CML 0.0039 (0.0298) −0.0409 (0.0493) −0.0162 (0.0406)
MUS 0.0085 (0.0061) 0.0134 (0.0094) 0.0098 (0.0082)
Observations 387 387 387
R-squared 0.992 0.991 0.991
Hansen test (p-value) – 1.000 1.000
Arellano-Bond test for AR(2) (p-value) – 0.056 0.058
Arellano-Bond test for AR(3) (p-value) – 0.320 0.317
Arellano-Bond test for AR(4) (p-value) – 0.822 0.773

*,**, and *** denote significance at the 10, 5 and 1% level, respectively. Figures enclosed in brackets represent standard errors.
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our hypothesis H4. This could potentially be attributed to
individuals residing in advanced countries with high indulgence,
who may be more accepting of risks due to their optimistic
outlook, thus leading to a decrease in life insurance spending
(Minkov 2011, Trinh et al. 2016). Another plausible interpreta-
tion is that the average indulgence score in advanced economies is
lower than that in all sample countries, and emerging and
developing economies.

With regard to other socio-economic factors, Table 6 reveals
that financial development exerts a negative influence on life
insurance expenditure, a result that does not align with our
hypothesis H1. In a similar manner to the situation with all
sample economies, this outcome may be chiefly attributed to the
influences of the GFC on the insurance market in advanced
economies. Furthermore, we observe that human development
negatively affects life insurance consumption, a finding support-
ing our hypothesis H2 and is in line with the outcome from all
sample economies. This could possibly suggest that individuals
leading long, healthy lives, educated and maintaining a decent
standard of living, may be less concerned about their mortality
risks, resulting in a decline in life insurance consumption.

Determinants of the life insurance consumption in the emer-
ging and developing economies. The factors influencing the life
insurance spending in emerging and developing economies are
investigated using a test identical to the one used for all sample
economies and advanced economies. As reported in column (3)
of Table 7, the statistically significant signs of one-year lagged
spending on life insurance, economics freedom, public health
spending, and human development index are in line with the
findings in the case of all sample economies and advanced
economies.

Table 7 reveals several interesting (and new) outcomes related
to the cultural variables. The consumption of life insurance is

considerably impacted negatively by masculinity, which aligns
with our expectations, and is consistent with the study by Chui
and Kwok (2008). This outcome corroborates the idea that in
high masculine societies, men concentrate on their occupations
while women focus on family care, which may lead to reduced life
insurance spending due to restricted income (Trinh et al. 2016).
Notably, uncertainty avoidance has a significantly negative
impact on life insurance consumption, a finding that contradicts
our expectation. The negative influence of uncertainty avoidance
on life insurance consumption in emerging and developing
economies can be explained as follows. Residents of emerging and
developing economies may reduce life insurance spending due to
their acceptance of risk. Previous studies by Park et al. (2002) and
Shaw (2006) propose that inhabitants of emerging and developing
economies might embrace risks due to their optimistic outlook.
For instance, Shaw (2006) claimed that individuals in developing
economies usually take into account the benefits of floods, such as
the notion that they bring fish and create new, rich agricultural
land, and as a result, the local people and communities accept the
concept of "living with the flood" or "coping with the flood".
Another explanation is that individuals in developing economies
may choose self-insurance plans over traditional insurance
policies (Trinh et al. 2021). Additionally, Balli et al. (2011)
suggests that people in these economies can shield their income
from risks by investing in foreign assets and domestic channels,
hence they may end up spending less on life insurance products.

Concerning other socio-economic factors, the negative influ-
ence of the dependency ratio on life insurance consumption
supports our hypothesis H2 and is in line with the study by
Alhassan and Biekpe (2016). Finally, Table 7 presents the negative
impact of the proportion of the Muslim population on the life
insurance consumption in emerging and developing economies,
supporting our hypothesis H2 and aligning with previous studies
(Outreville 1996; Beck and Webb 2003; Park and Lemaire 2011;
Zerriaa and Noubbigh 2016; Outreville 2018; Gaganis et al. 2020).

Table 7 Determinants of life insurance consumption (emerging and developing economies).

Pooled OLS System GMM (Full instruments) System GMM (Partial instruments)

(1) (2) (3)

lagged lnLIFE_INS 0.8840*** (0.0269) 0.8752*** (0.0344) 0.8777*** (0.0426)
lnGDP −0.0187 (0.1137) −0.0066 (0.2635) −0.0241 (0.1478)
lnEFI 0.8996*** (0.2390) 0.5664** (0.2756) 0.8122** (0.3502)
lnPHS 0.1274*** (0.0466) 0.1193** (0.0489) 0.1240*** (0.0378)
lnIND 0.0857 (0.1018) 0.1189 (0.0739) 0.1048 (0.0798)
lnIDV 0.1503 (0.0979) 0.0811 (0.1686) 0.1388 (0.1677)
lnLTO −0.0767 (0.1108) −0.0062 (0.1344) −0.0567 (0.1281)
lnMAS −0.2318*** (0.0860) −0.1889 (0.1221) −0.2220* (0.1214)
lnUAI −0.8836*** (0.2606) −0.7313** (0.3120) −0.8489** (0.3828)
lnPDI −0.0391 (0.1283) −0.1481 (0.2174) −0.0687 (0.1585)
lnHPM −0.0384 (0.0519) −0.0423 (0.0574) −0.0441 (0.0347)
lnFDV −0.0729 (0.0442) −0.0637 (0.0729) −0.0633 (0.0844)
lnHDI −1.2968** (0.5156) −1.1037 (0.9765) −1.2166* (0.6979)
lnURB 0.1098 (0.1099) 0.0703 (0.0954) 0.1133 (0.0831)
lnLEX 0.4965 (0.4766) 0.5813 (0.5414) 0.4909 (0.4812)
lnDEP −0.4514** (0.1806) −0.4333* (0.2489) −0.4556** (0.2254)
lnSSE 0.0818* (0.0479) 0.0658 (0.1044) 0.0798 (0.1022)
CML −0.2574 (0.1981) −0.1226 (0.2852) −0.2271 (0.2850)
MUS −0.0020** (0.0008) −0.0021** (0.0009) −0.0021*** (0.0008)
Observations 287 287 287
R-squared 0.981 0.981 0.981
Hansen test (p-value) – 1.000 1.000
Arellano-Bond test for AR(2) (p-value) – 0.269 0.236
Arellano-Bond test for AR(3) (p-value) – 0.100 0.089
Arellano-Bond test for AR(4) (p-value) – 0.753 0.770

*,**, and *** denote significance at the 10, 5 and 1% level, respectively. Figures enclosed in brackets represent standard errors.
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This finding confirms the view that religious beliefs in a country
may affect the population’s risk aversion, hence it affects life
insurance spending.

Robustness check. To check the robustness of our results further,
in addition to the system GMM estimator based on partial
instruments, we have performed Instrumental Variable (IV)
regression and the feasible generalised least squares (FGLS) esti-
mates.17 While IV regression can address the endogeneity issue,
FGLS can overcome the cross-sectional dependence problem
(Trinh et al. 2016; Reed and Ye 2011). We have also followed
Rafiq et al. (2016, 2017) to adopt models with heterogeneous
slope coefficients using the Augmented Mean Group (AMG)
estimators, which can account for the cross-sectional dependence
issue, for the robustness check.18 Based on three different esti-
mators in Table 8, the results indicate that cultural variables and
public health spending - our main key variables – are significant
and in the same directions. Therefore, the results of our robust-
ness tests agree with our prior major conclusions, which were
based on the system GMM.19

Implications. The insights garnered from this research hold
crucial implications for multinational life insurers and govern-
ments. With respect to economic implications regarding the
selection of potential markets, multinational life insurers can
consider expanding their business into economies with specific
cultural dimensions: potential markets should be in emerging and
developing economies with lower levels of uncertainty avoidance
(e.g., South Africa, Iran and Thailand); for advanced nations,
potential markets should be in economies exhibiting lower degree
of indulgence (e.g., South Africa and Estonia).

Additionally, life insurers can leverage the findings pertaining
to the effects of other socio-economic factors, including economic
freedom, public health spending, financial development, human
development, urbanisation, life expectancy, dependency ratio, and
Muslim religion. This would facilitate their decision-making

process concerning factors driving life insurance product
spending. For instance, potential markets for life insurance
products could be advanced economies with high degrees of
economic freedom (e.g. Singapore, Australia, and Japan), and
lower human development indices (such as Latvia and Slovakia),
or emerging and developing countries with high degrees of
economic freedom and public health spending (e.g. Kuwait and
Jordan), and lower dependency ratios and Muslim populations
(e.g. India, China, and El Salvador).

Conclusion
In this study, we have developed a system GMM analysis utilizing
a comprehensive dataset that covers 49 countries from 2002 to
2017. This research investigates the impacts of culture, public
health spending, economic freedom, and other socio-economic
factors on life insurance consumption. Our findings highlight a
diverse array of factors influencing life insurance expenditure,
which includes socio-economic elements such as public health
spending, economic freedom, financial development, human
development index, urbanisation, life expectancy, dependency
ratio, and Muslim religion. Cultural factors such as indulgence,
individualism, masculinity, and uncertainty avoidance are also
included in this list. However, these influences of these factors
demonstrate significant variation between advanced economies
and emerging and developing economies, suggesting that the
heterogeneity among economies is a critical aspect concerning
their developmental level. Interestingly, cultural variables, namely
masculinity and uncertainty avoidance, do not account for life
insurance expenditure in advanced economies, yet these variables
manifest a statistically significant impact on life insurance
spending in emerging and developing economies. This study is
the first that attempts this international comparison of the
determinants of life insurance purchases across groups of coun-
tries based on their level of development.

This study contributes to the existing body of literature in
several significant ways. First, a comprehensive empirical analysis
of the determinants of life insurance consumption across

Table 8 Determinants of life insurance consumption (using IV regression and FGLS estimator for robustness check, and all
sample countries).

System GMM IV FGLS AMG

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

lagged lnLIFE_INS 0.9855*** (0.0418) 0.9759*** (0.0104) 0.9743*** (0.0087) −0.0883 (0.1048)
lnGDP/lagged lnGDP −0.0633 (0.0839) 0.0160 (0.0437) 0.0336 (0.0410) −1.2086 (4.1571)
lnEFI/lagged lnEFI 0.3550** (0.1709) 0.1634 (0.2240) 0.1656 (0.1125) 1.0281 (0.8894)
lnPHS 0.0836** (0.0387) 0.0401** (0.0200) 0.0411* (0.0217) 1.0927* (0.6357)
lnIND −0.0197 (0.0570) −0.0265 (0.0276) −0.0247 (0.0256) –
lnIDV −0.0313** (0.0151) −0.0267 (0.0229) −0.0373* (0.0219) –
lnLTO 0.0191 (0.0274) 0.0013 (0.0289) 0.0109 (0.0238) –
lnMAS −0.0168 (0.0141) −0.0074 (0.0091) −0.0087 (0.0115) –
lnUAI −0.0605 (0.0570) −0.0699** (0.0336) −0.0712** (0.0319) –
lnHPM 0.0046 (0.0226) −0.0028 (0.0195) 0.0019 (0.0216) –
lnPDI −0.0026 (0.0336) −0.0053 (0.0219) −0.0053 (0.0175) –
lnFDV −0.0550** (0.0218) −0.0413*** (0.0117) −0.0435*** (0.0148) 1.2845 (1.1198)
lnHDI −0.9473** (0.4019) −0.9858*** (0.3399) −1.0747*** (0.2827) −7.2327*** (2.6355)
lnURB 0.0386 (0.0393) 0.0571 (0.0356) 0.0425 (0.0417) 53.9692 (70.8763)
lnLEX 0.6077* (0.3352) 0.6998*** (0.2565) 0.6351*** (0.2334) −182.1561 (171.7443)
lnDEP −0.1971*** (0.0607) −0.1591*** (0.0609) −0.1725*** (0.0630) 2.1298 (7.3526)
lnSSE 0.0095 (0.0298) 0.0056 (0.0363) 0.0148 (0.0203) 1.5160*** (0.5496)
CML 0.0315* (0.0171) 0.0257 (0.0210) 0.0305 (0.0238) –
MUS 0.0003 (0.0007) −0.0002 (0.0004) −0.0003 (0.0008) –
Observations 674 634 674 731
R-squared 0.994 0.994 0.994 -

*,**, and *** correspond to significance at the 10, 5 and 1% level, respectively. Figures enclosed in brackets represent standard errors. Although included in the model, constant and time dummy variables
are not reported here. Definitions of variables can be found in Table A1 within the Appendix.
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countries using the system GMM estimator based on partial
instruments, which allows the treatments of the potential endo-
geneity problem and cross-sectional dependence issue in earlier
studies, has been adopted. Second, we have extended our results
to compare between two groups of countries based on develop-
ment level, advanced economies, and emerging and developing
economies, and have identified key differences in the way in
which those drivers of life insurance spending behave. Third, we
utilise the latest and comprehensive cultural data from Minkov
(2011) and Hofstede et al. (2010) in our empirical analysis,
including newly developed cultural dimensions such as hypo-
metropia and indulgence, which have been neglected in previous
studies. Finally, we examine how public health spending and
economic freedom impact life insurance consumption pattern at
the international level.

Our results provide important information for government
policies as well as business firms who are involved in the life
insurance markets. Specifically, they provide actionable recom-
mendations for life insurers looking to penetrate new potential
markets. Moreover, these results aid governments in refining their
regulatory measures and policies to stimulate and nurture the life
insurance market, a crucial sector for fostering prosperity and
economic growth.

Limitations and future research. Although this study’s empirical
findings provide helpful economic and policy implications for
both multinational life insurers and governments, this study has a
certain limitation with regard on research methodology that can
be addressed in future research. The use of the GMM estimator
has room for improvement due to the use of internal instruments
less effective and this may potentially lead to biased analysis
results. Therefore, future studies can improve the current study’s
research methodology to address the endogeneity issue more
efficiently by using alternative estimators such as three-stage least
squares (3SLS) estimator and empirical model based on the one
period lagged value of all the exogenous variables.

Data availability
Data used in this study are publicly available. The sources of the
data are mentioned in Table A1 of the Appendix A of the paper.
Further information about the data is available from the corre-
sponding author on reasonable request.
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Notes
1 Outreville (2018) show one of Outreville (2018)’s major limitations regarding the
dealing with the endogeneity issue.

2 In non-life insurance sector, Trinh et al. (2021) claimed that economic freedom can
foster non-life insurance demand.

3 Reviews of the literature regarding the demand for life insurance have been
exclusively conducted by Zietz (2003) and Outreville (2013).

4 Chow and Fung (2013) claimed that economic freedom can facilitate capital mobility
and promote the efficiency of the financial system.

5 To the best of our knowledge, the only study by Park et al. (2002) examines the effect
of the economic freedom on total insurance (both life and non-life) demand and
finds it to be positive.

6 We select this dataset because of its availability.
7 Based on analytical standards that take into account the make-up of export revenues
and make a distinction between net creditor and net debtor economies, emerging
market and developing economies are categorized (IMF 2019).

8 We followed previous studies of Outreville (1996, 2018), Li et al. (2007), Chui and
Kwok (2008), Dragos et al. (2017), Dragoş et al. (2019), and Sanjeewa et al. (2019) to

use life insurance density as proxied for the life insurance consumption. The second
indication of life insurance consumption is known as penetration. This is calculated
as the ratio of life insurance premiums to the size of the economy (GDP), and it is not
a perfect predictor of consumption because life insurance is a combination of price
and quantity (Sanjeewa et al. 2019).

9 The Fraser Institute’s economic freedom index is chosen because it had the most
comprehensive timespan and its descriptions are clear (Doucouliagos and Ulubasoglu
2006; Berggren 2003; De Haan et al. 2006; Rode and Coll 2012).

10 The education data collected by the World Bank is not available for all the years for
most of the economies, and this may impact the reliability of our findings. Therefore,
we have used the Human Development Index which is available for most of the
countries on an annual basis.

11 We have followed Trinh et al. (2020, 2021) to adopt the system GMM estimator. We
have also followed Trinh et al. (2020) to explain further why the system GMM model
is chosen to address the endogeneity issue (see Appendix B).

12 The economic freedom index comprises five major categories, which can lead to the
endogeneity problem (Trinh et al. 2016). Similar to how life insurance spending may
have a reverse causal relationship with per capita GDP, the endogeneity may result
from this relationship (Trinh et al. 2020; 2021).

13 In the nonlife insurance sector, Trinh et al. (2021) followed the methodology of
Sarafidis et al. (2009) to adopt this method to check the cross-sectional dependence
issue in their sample data.

14 To the best of our knowledge, only the study by Park et al. (2002) has examined the
influence of the economic freedom on total insurance (both life and non-life) demand
and claimed it to be positive.

15 In nonlife insurance sector, Trinh et al. (2023) also reported that public health
spending could stimulate private health insurance consumption in the OECD
countries.

16 A sub-sample analysis was carried out, where separate regressions were run on
samples from advanced countries and emerging and developing countries. The intent
behind this was: to check the sensitivity of our findings across varied sample sets and
to account for potential omitted variable bias resulting from the inclusion of certain
groups of countries, as suggested by Nabin et al., 2021.

17 We followed Trinh et al. (2016) to use the 1-year lagged economic freedom index and
the 1-year lagged per capita GDP as instrumental variables for IV regression. We also
took the 1-year lagged value of economic freedom index and per capita GDP for
FGLS estimator to deal with the endogeneity issue (see also Rafiq et al., 2017).

18 Time-invariant variables including cultural variables, Common law variable and
Muslim variable are dropped before conducting Mean Group estimators to ensure
that the number of observations after conducting regression must be at least as large
as the number of panels in the current estimation sample. Having these variables
leads to dropping a large number of observations and therefore the “xtmg” Stata
command cannot perform.

19 Results for robustness check in two groups of countries are presented in Tables A7
and A8 in Appendix A.
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