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Risk Measures play a vital role in many fields in Economics and Finance. Using different risk
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real-world data. For example, risk measures could help to form effective monetary and fiscal policies,
and to develop pricing models for financial assets, such as equities, bonds, currencies, and derivative
securities.

A Special Issue of “Risk Measures with Applications in Finance and Economics” will be devoted
to advancements in the mathematical and statistical development of risk measures with applications
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Abstract: This study examines the relationships among three health status indicators (self-perceived
health status, objective health status, and future health risk) and life insurance holdings in 16 European
countries. Our results show that households with poor self-perceived health status and high future
health risk are less likely to purchase life insurance in the entire sample as well as in the subsample
for countries with a national health system (NHS). In non-NHS countries, those households that have
high future health risk are less inclined to purchase life insurance. In terms of preferences for types of
life insurance policies (term life, whole life, both, or none) in the whole sample, poor self-perceived
health status and high future health risk are less inclined to hold only term life insurance policy.
In addition, poor self-perceived health status and high future health risk have a negative impact
on holdings of both types of life insurance. Our findings reveal that there is no adverse selection
problem in the life insurance market, especially in European countries with NHS.

Keywords: life insurance; term life insurance; whole life insurance; self-perceived health; objective
health status; future health risk; SHARE; national health system

JEL Classification: A13; D14; D81; D82; G22

1. Introduction

Life insurance has a special standing among households, used to hedge against the loss of income
resulting from an unexpected death [1] Life insurance often helps to carry out family responsibilities
such as educating children, paying off mortgage or other debt, and providing revenue for survivors [2].

From prior studies on the relationship between health status indicators and medical insurance
purchases, poor health status is negatively associated with the purchase of medical insurance in
the US [3] and Europe [4]. Buchmueller et al. [5] observe that those with private health insurance
have lower hospital utilization than those without private health insurance in Australia. In China,
rural residents enrolled in The New Cooperative Medical Scheme have higher probability of shifting
from working for others to being self-employed and from being temporarily employed to being
self-employed [6].

Sustainability 2018, 10, 3454; doi:10.3390/su10103454 1 www.mdpi.com/journal/sustainability
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The main purpose of this study is to explore the effects of three health status indicators,
self-perceived health status (SPH), objective health status (OHS), and future health risk (FHR) on life
insurance holdings in 16 European countries (The detailed definitions of SPH, OHS, and FHR are
included in the Section 3). We also investigate the impact of these three health status indicators on
the decision to purchase different types of life insurance (term, whole, or both types of life insurance
policies). The data used in this study is from the Survey of Health, Aging, and Retirement in Europe
(SHARE). Prior literature reveals that different national health systems (NHS) offer differing degrees of
risk protection [7,8]. Therefore, we examine whether NHS impacts on the relationship between health
status and life insurance holdings.

The important contributions of this paper are as follows: First, to the best of our knowledge, this
is the first paper to examine the effects of three different health status indicators on the demand for life
insurance in European countries. Second, we use SHARE household data from 16 European countries
to compare the results of other determinants on life insurance ownership and the types of life insurance,
as well as previous studies based on data from only one country. The use of SHARE data represents
significant improvements over previous studies based on data from individual countries. Third, we
examine and compare the responses of households in NHS and non-NHS countries to explore the effect
of NHS on life insurance holdings. Finally, our empirical results may provide policy implications for
insurers in European countries in that the marketing strategies for life insurance should consider not
only demographic factors, but also household health status and national health insurance coverage.

Our findings clearly support our hypotheses that SPH and high FHR are negatively associated
with the decision to hold life insurance in the pooled data and in the subsample of NHS countries (In
our regression models, when we consider these three health status indicators one by one, each has
negative correlation with life insurance holdings. However, when we consider the three health status
indicators together, the coefficient of OHS becomes insignificantly different from zero). However,
among households in non-NHS countries, only FHR has a negative effect on life insurance purchase.
Moreover, elderly households with high FHR have high probability to hold life insurance in the whole
sample, as well as in the subsample of non-NHS countries.

There are some interesting results in terms of the demand for different types of life insurance (term
life only, whole life only, or both types) in the whole sample. The estimated marginal effects reveal
that all three health status indicators are negatively related to holding only term life policies (There
are similar regression results for life insurance holdings. When we consider the three health status
indicators together, there is no effect of OHS on the holding of term life insurance only). Households
with poor SPH or high FHR are less likely to own both types. However, no health status indicator is
related to households with whole life only. Our empirical evidence may provide policy implications
for insurers in European countries. For example, marketing strategies should consider not only
demographic factors but also household health status indicators and NHS. Finally, our empirical
evidence reveals that there is no existing adverse selection problem in life insurance markets especially
among NHS countries in Europe.

The rest of this paper is organized as follows: Section 2 provides a review of existing literature
and hypothesis development. Section 3 includes a discussion of the research methods. In Section 4, we
present the empirical results. Finally, Section 5 is the conclusion.

2. Literature Review and Hypothesis Development

This section begins with a brief review of the literature followed by the hypotheses tested in
this study. One stream of the literature on life insurance demand focuses on aggregated country
analysis and concludes that income per capita, young dependency ratio, social security system,
interest rate, and inflation are the main factors that affect the demand for life insurance in different
countries [9-12]. Another stream of the literature uses household or individual data for one specific
country to determine the demographic factors (such as age, education, marital status, numbers of
children) and economic factors (such as income and net wealth) that are associated with the decision
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to hold life insurance [13,14]. However, very few papers examine the association between health
status and the holding of life insurance. Fang and Kung [15] use eight health conditions to define
individual health status, including high blood pressure, diabetes, cancer, lung disease, heart disease,
stroke, psychological disorder, and arthritis. They demonstrate that healthy individuals are more likely
to purchase life insurance than unhealthy individuals in the US.

2.1. Health Status Indicators and Life Insurance Holding Behaviour

The concept of health encompasses more than the absence of disease. It includes social,
psychological, and economic well-being [16]. Good health indicates satisfaction with life and general
acceptance, while poor health refers to a low quality of life or dissatisfaction with life. Furthermore,
economic or social factors are the main determinants of good health [16]. Being married and effective
health care have the strongest impact on people’s positive perceptions of health [17].

The subjective measure of health status is SPH, which refers to a single-item health measure in
which individuals rate the current status of their own health on a five-point scale from excellent (or
very good) to very poor. Some indicators provide direct evidence of the health status of individuals,
including previous and current diseases (diagnosed by physicians), collectively termed OHS.

It is well known that elderly perceiving their health in positive terms tend to overestimate
their health, while others tend to report poorer health than those with similar OHS [18]. Thus, the
relationship between SPH and OHS is complex. Individuals with poor SPH and high FHR should
anticipate higher out-of-pocket health expenditures than similar individuals with low FHR. Individuals
are generally unable to dynamically insure against FHR and medical expenditure risk [19].

Some empirical studies identify health risks as an important factor in precautionary participation
in the financial market [7,8,20-24]. With respect to health status, most of the previous literature, except
Atella et al. [7], considers the effects of current health status on portfolio decision, without investigating
the roles of FHR and OHS. The elderly are less likely to increase income risks when they face a much
higher health risk. In other words, when health risks cannot be easily avoided, investors may tend to
underestimate their exposure to avoidable risks and financial risks.

2.2. Hypothesis Development

2.2.1. Health Status and Life Insurance Purchase

In real life, insured people may overstate their health condition and hide some information related
to poor health. Therefore, in the underwriting process, life insurance premiums are normally based on
two risk factors, gender and age, which may not reflect actuarial life insurance premiums.

Compared with SPH, OHS is a more realistic method of expressing an individual’s health status,
and can serve as a global measure [18]. It is common for insured to be required to have a health
examination or to submit medical reports to the insurer during the process of underwriting under
certain conditions, such as above a certain age or with higher coverage. This implies that households
with higher health risks (OHS or FHR) pay higher life insurance premiums based on their real health
condition. Although the purchase date of life insurance is not included in SHARE data, our study
sample consists of households with members who are at least 50 years old. Thus, we expect that most
face the uncertainty of adjusted premium through the process of underwriting when they purchase
life insurance. We expect a lower probability of purchasing a life insurance policy when an individual
has a higher OHS or FHR and, thus, we set the following hypothesis:

Hypothesis 1. Among three health status indicators (SPH, OHS, and FHR), OHS or FHR is negatively
associated with life insurance holdings.

The perception of health risk is not only a function of current and expected health status, but also
of the extent of national health insurance coverage. Atella et al. [7] demonstrate that households in
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countries with a less protective healthcare system, based on background risk and poor SPH, have less
incentive to invest in risky financial assets. In such cases, the decision to hold risky assets is driven
by SPH rather than OHS, which is consistent with the theoretical underpinnings of background risk.
In addition to current perceived health, Atella et al. [7] find that households consider FHR in their
financial portfolios, especially in non-NHS countries. This suggests an important role for NHS in
shaping household portfolio decisions.

Thus, the aims of this paper are to further examine the role of NHS and to investigate the
differences between NHS and non-NHS countries. We expect that households with poor health status
are less likely to buy life insurance in countries with NHS, and, thus, we set the following hypothesis:

Hypothesis 2. By examining the impact of NHS, all three health status indicators (SPH, OHS, and FHR) are
negatively associated with life insurance holdings, especially in NHS countries.

2.2.2. Other Factors and Life Insurance Purchases

Education

Most previous studies show a positive relationship between educational level and life insurance
demand [10]. Li et al. [11] demonstrate that educational level is positively related to life insurance
demand in OECD countries (including 30 European countries). However, Celik and Kayali [25] find
a negative relationship between educational level and life insurance purchases from 2000 to 2006 in
European countries. In this study, we expect a positive association between educational level and life
insurance holdings in European countries.

Bequest Motive

The main function of life insurance is to provide funds for carrying out family responsibilities
in the event of the premature death of a wage earner. The proxies of the bequest motive contain
three variables: being married, having children, and a subjective preference for leaving bequests. Life
insurance policies (especially term life insurance) are mainly bought for bequest purposes. According
to a review by Zietz [26], two papers reveal a negative connection between marital status and life
insurance. In contrast, two studies find a positive association between the bequest motive and personal
life insurance demand. Inkmann and Michaelides [27] reveal a positive correlation between the
demand for life insurance and bequest motive. A more recent study highlights the positive correlation
between family members and life insurance demand [28]. Based on this empirical evidence, we expect
positive effects of marital status and with child on the demand for life insurance.

Income and Net Wealth

Income is probably the most influential determinant for purchasing life insurance in terms of the
ability to pay premiums. Thus, much of the literature shows positive correlation between income level
and life insurance demand [26,29]. Celik and Kayali [25] also find that income is the central variable
which affects life insurance purchases in European countries. However, from a review of 12 studies
by Zietz [26] regarding the association between wealth and consumption of life insurance, there is no
consistent result or correlation. Heo et al. [30] indicate that the amount of insurance purchase increases
with net wealth. Shi et al. [28] indicate that both household current income and wealth have positive
correlations with life insurance holdings.

Pension

Few studies analyse the relationship between public pension system and life insurance
consumption. Among households with low public pension, purchasing life insurance can serve
to increase bequest. Thus, there is a higher tendency for self-employed individuals in Germany who
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are not covered by the public pension system to buy life insurance and accumulate their wealth to
reach higher wealth levels [31]. Andersson and Eriksson [32] also show that compulsory pension
reduces the demand for life insurance. Sauter et al. [13] indicate that the impact of public pension as an
income source on life insurance demand depends on the relative levels of savings and bequest motive.

Life Expectancy

Li et al. [11] indicate that longer life expectancy is associated with a lower demand for life
insurance in OECD countries. In contrast, Inkmann and Michaelides [27] find that term life insurance
purchases decrease with higher survival probabilities among elderly households in England. Beck
and Webb [9] observe that life expectancy has no connection with life insurance consumption across
countries. Thus, we expect the effect of life expectancy on life insurance purchase to be uncertain.

Religion

Based on the literature, the effect of religion on the demand for life insurance varies. Burnett
and Palmer [33] indicate that households without religious beliefs have a more positive attitude
toward purchasing higher levels of life insurance coverage than those with religious beliefs in the
US. In addition, life insurance consumption is significantly lower in Islamic nations [34] and Muslim
populations [9,29]. However, Loke and Goh [35] (2011) consider ethnicity as the proxy for religion
and demonstrate that both Indians and Chinese are inclined to hold life insurance policies compared
to Malays. Thus, we expect that the effect of religion on the demand for life insurance varies due to
the differences in religious beliefs (In the SHARE questionnaire, there is generalization of questions
pertaining to religious participation. Therefore, religions are not separated into specific categories).

3. Materials and Methods

3.1. Materials

This study uses data from Wave 4 (2010-2011) of SHARE, a survey of households from 16
European countries. It also contains previous information from Wave 1 and Wave 2 (Data from
Wave 1 (2004) of SHARE is from 11 countries: Austria, Denmark, France, Germany, Greece, Italy,
the Netherlands, Spain, Sweden, Switzerland, and Belgium. Three new European Union members,
the Czech Republic, Poland, and Ireland, are included in Wave 2 of SHARE (2006-2007). Wave 3
(2008-2009), SHARELIFE, collects detailed retrospective life histories in 13 countries. All questions are
standardized across countries, allowing for consistent international comparisons.). The initial data
on life insurance holdings is from households in 11 countries in Wave 1 (2004-2005). Any changes
in life insurance holding statuses between Wave 2 (2006-2007) and Wave 4 (2010-2011) are noted. In
particular, if a household initially has life insurance holdings in Wave 1, but no life insurance holdings
in Wave 2, we consider this household as without life insurance in Wave 4. As changes in life insurance
holdings are likely to be related to marital status, we use the marital status specified in Wave 4. In
addition, our inference is based on health status measured at the time of the interview, while life
insurance purchase is a decision made beforehand.

We analyze the purchasing of life insurance based on the information provided by households in
the following 16 countries: Denmark, Sweden, Austria, Belgium, France, Germany, the Netherlands,
Switzerland, Poland, the Czech Republic, Italy, Spain, Hungary, Portugal, Slovenia, and Estonia, in
Wave 4 (Certain numbers of observations are removed from the panel respondents participating in both
waves, particularly for the primary countries Greece and Ireland in which respondents participate in
the initial waves but not in Wave 4). SHARE is conducted among households with at least one member
aged 32 or more. We focus on the overall financial situation of households and those with respondents
who are aged 50 to 90, eliminating observations with missing values for any of the variables relevant
to our analysis. Our overall sample consists of 34,341 households.
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SHARE is an international, multidisciplinary, and balanced longitudinal survey of various
countries in Europe, developed to address research issues on aging. As the main structure of the SHARE
survey is generic, the instrument is fixed, and all questions are standardized across countries, our
findings allow for consistent international comparisons. SHARE provides comprehensive information
on standard demographic variables, health, cognition, intensity of social interaction, and a variety of
economic and financial variables, including net wealth, gross income, and household total consumption
(For all waves, SHARE interviewers conduct computer-assisted personal interviews to collect most
of the data. The structure of the computer-assisted personal interviewing instrument is generic, the
instrument is fixed, and only the language used varies among the countries. A detailed description of
SHARE data and methodology is published in Bérsch-Supan, et al. [36]. Data is available to registered
users on the SHARE website (http://www.share-project.org)).

In this paper, health risk is evaluated based on medical expenditures, which affect a household’s
decision to buy life insurance. Health risk is a function of current and expected health statuses and
medical expenditures. These depend not only on health risk, but also on health insurance coverage.

To examine how health risk affects life insurance holdings, we classify countries into two groups:
(1) with publicly supported NHS, which offers full coverage; and (2) with NHS that does not provide
full coverage (non-NHS). Rather, several forms of private health insurance cover medical expenditures.
This raises the overall degree of background risk and hence life insurance holdings may decrease. We
split the sample using a method similar to that described by Atella et al. [7] and Bressan et al. [8],
distinguishing between countries with NHS with full coverage (Sweden, Spain, Italy, Denmark, Czech
Republic, Poland, Hungary, Portugal, Slovenia, Estonia) and countries with NHS with partial coverage
(Austria, Germany, the Netherlands, France, Switzerland, Belgium).

Consequently, we expect that an important effect of NHS is on the household decision to hold /buy
life insurance. This enables us to investigate whether households are willing to buy life insurance
when the financial consequences of health risk are diminished by a highly protective NHS.

In this study, household propensity to purchase life insurance is the dependent variable. We then
focus on the health status variables: SPH (the overall assessment by respondents of their health in
general), OHS (current overall health status based on the number of chronic diseases), and FHR (as
measured by average number of risky behaviours and chronic diseases).

Statistical analysis is applied at the household level, based on responses by household financial
respondents. Particularly, financial transfer and asset questions are answered by financial respondents
on behalf of the household. Life insurance holdings and types of life insurance variables are also based
on financial respondents’ responses [11].

3.2. Variables

This section describes the variables based on the characteristics of the households in the whole
sample which includes NHS and non-NHS countries. We define three health status variables (SPH,
OHS, and FHR) by following the study of Atella et al. [7] who examine the association between health
status and portfolio choices in NHS and non-NHS countries separately.

In addition to examining the effects of health status variables on life insurance holdings, we
investigate holdings of three categories of life insurance. Basically, life insurance can be classified into
term life and whole life. Term life is insurance with a fixed period without cash value after the policy
is terminated, but the policyholder can receive claim payment for certain risks during the policy’s
effective period. Whole life insurance accumulates cash value during the policy period and pays death
benefits if the insured dies.

The variables used in this paper are defined as follows: (The detailed information of all variables
in this study is shown in the Appendix A, Table A1.)

Life insurance holding: a dummy variable that equals 1 if household holds life insurance and
0 otherwise.

Types of life insurance: a category variable from 1 to 3 (1 = term, 2 = whole, 3 = both).
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SPH dummy: Self-perceived health status, categorical: from 1 “very good” to 5 “very bad”. We define
SPH = 1 if poor self-perceived health (indicating level 3, 4 or 5), SPH = 0 if good health (indicating
level 1 or 2).
OHS: OHS is a determinant of current overall health status that considers not only SPH status, but
also the numbers of chronic diseases. This study looks at eight types of chronic diseases, including
high blood pressure, diabetes, cancer, lung disease, heart disease, stroke, psychological disorder, and
arthritis. Following the procedure used in Zhang et al. [37], the predicated health indicator is obtained
from the following formula. I:If is re-scaled to value in [0, 1]:

. H* _ I:Imin
where A" and ™" are, respectively, the largest and the smallest predicted values. The association
between life insurance and health can be analysed using the adjusted health indicator Ith as the
well-being measurement. Thus, households with poor health are more likely to have higher OHS
value (Attela et al. [7] use a more complicated term “weighted number of chronic diseases”, where the
weights are derived according to the degree of severity of disease and the implied disability [38].).
FHR: FHR is evaluated by increasing function of the average number of risky behaviours (smoking,
drinking, and a sedentary lifestyle), the household’s Asymptomatic Objective Health Status (measured
as the average number of diseases, blood pressure, blood cholesterol, and osteoporosis) and decreasing
function of average household grip strength. The higher the score, the greater the number and severity
of perceived problems (Readers may refer to Attela et al. [7] for more information on the definition
of FHR.).
Age > 65: a dummy variable that equals 1 if the age of household respondent is 65 or older and 0 if the
age of household respondent is less than 65.
Higher education: a dummy variable that equals 1 if the number of years of education completed is
more than or equal to 10 and 0 otherwise.
Marital status: a scale from 1 to 4 (1 = married, 2 = divorced, 3 = widowed and 4 = never married).
With children: a dummy variable that equals 1 if household includes child(ren) and 0 otherwise.
Household size: the total number of household members.
Household income per capita: the monthly household income divided by household size.
Net wealth per capita: the monthly household net wealth divided by household size.
Pension: household pension.
Probability of receiving inheritance: the probability of receiving any positive amount of inheritance.
Higher life expectancy: a dummy variable that equals 1 if household expects to live at least 10 years and
0 otherwise.
Social activity: a dummy variable that equals 1 if household has social interaction and 0 otherwise.
Religious participation: a dummy variable that equals 1 if household participates in religious activities
and 0 otherwise.
Non-NHS: a dummy variable that equals 1 if household is in non-NHS country and 0 if household is in
NHS country.
Health spending from coverage: the country-level data of health spending from government or
compulsory schemes.
Out-of-pocket health spending: the country-level data of health spending from voluntary schemes or
household out-of-pocket payments.
Future retirement age: the country-level data of the future retirement age for a person who entered the
labour force at age 20 (average age if future retirement ages are different from men and women).
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Gross pension replacement rate: the country-level data of the gross pension entitlement divided by gross
pre-retirement earnings in term of country level (average value if gross pension replacement rates are
different from men and women).

3.3. Methods

The following probit model [39] is used to examine whether health status variables are related to
life insurance holdings:

Pr (Life insurance holding) = Xf + ¢,
= Bo+P1 SPH dummy + B, OHS + 3 FHR + (4 SPH dummy x Higher education + 35 OHS
x Higher education + 3¢ FHR x Higher education 4+ By SPH dummy x Age > 65 + 3g OHS
xAge > 65 + Bg FHR x Age > 65+ B19 Non-NHS + ¢,

M

where Y is the binary response variable, life insurance holdings, and 3; (i = 1, 2, 3) are the parameters
of the three health status variables (SPH dummy, OHS, and FHR). Interactions of different variables
and country variable are included in (1). € is an error term.

Atella et al. [7] test the effects of health status variables with age by splitting the data into
distinctive groups to analyse whether FHR varies by educational level in terms of portfolio choice. It is
interesting to evaluate how the three health status variables (SPH dummy, OHS, and FHR) interact with
some demographic characteristics (Education, Age > 65) to impact on the decision to hold life insurance.
To examine the holding of life insurance, health status variables are multiplied by educational level
and by age for the whole sample and NHS and non-NHS subsamples.

In addition, we follow Barasinska et al. [40] (This study focuses on individual risk attitudes
and the composition of financial portfolios in Europe) to examine the marginal effects of | outcomes
(J = 4) using the following multinomial logit (hump-shaped pattern) regression model to analyse the
probability of observing a specific type of life insurance holding, Prob (Y]), in the pooled data from all
16 countries:

Prob (YJ) S (Xﬁj)

= 2 n=0,1,2..,;j=1234j#n, )
¥ exp(XB,)

in which X is the vector of explanatory variables that include health status variables (SPH dummy,
OHS, and FHR) and other controls.

4. Results

4.1. Descriptive Statistics

Table 1 provides the summary statistics and means for all variables. Of the 34,341 households,
21% hold life insurance in the whole sample, 18.5% in NHS countries, and 24.3% in non-NHS countries.
In the whole sample, households with life insurance have lower incidences of poor SPH, OHS, and
FHR (29%, 0.07, and 0.25, respectively) compared with those without life insurance (43%, 0.11 and 0.33,
respectively). To sum up, these three health status variables are significantly lower among those with
life insurance than among those without life insurance in both NHS and non-NHS countries.

In general, younger age (50-64 compared to 65 and above), higher educational level, married
status, with children, larger household, higher income and net wealth, lower pension, lower health
spending from coverage, lower out-of-pocket health spending, lower future retirement age, lower
gross pension replacement rate, higher probability of receiving inheritance, higher life expectancy
(50% or higher), socially active, and more religious are more strongly associated with holding life
insurance. However, households with certain religious beliefs tend to have life insurance holdings
only in countries with NHS (Table 1).
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To examine the strength of association for life insurance purchase and explanatory variables, we
calculate Pearson’s correlation. The results are shown in Table A2. There is significantly negative
association between life insurance holdings and the three health status variables.

4.2. The Whole Sample

Table 2 reports the marginal effects of the variables of interest on the decision to hold life insurance
for the whole sample. We first examine the marginal effects of each health status indicator (SPH, OHS,
or FHR) separately on the decision to hold life insurance and then examine all three health status
indicators simultaneously. For simplification, we only display the estimation results of model including
three health status indicators simultaneously in Table 2. The estimation results for each health status
indicator (SPH, OHS, or FHR) are provided in Appendix A Table A3.

In Table 2, when we consider all three health status variables simultaneously, the marginal effects
of SPH and FHR decrease the probability of purchasing life insurance by 2.1% and 1.2%, respectively.
It is important to note that SPH is the most influential factor among the three variables in the decision
to hold life insurance.

Younger households (50 < age < 65) are more likely to hold life insurance. The marginal effects
of age over 65 decrease the probabilities of purchasing life insurance by 12.7%. Our results confirm
that the marginal effects of higher educational level increase the probabilities of owning life insurance
by 2.2%.

In addition, compared with households in which respondents are divorced or widowed, married
households are more likely to hold life insurance, consistent among all three health status variables. We
also find that households with children have a higher propensity to hold life insurance the probabilities
of purchasing life insurance increase by 2.8%, respectively. Moreover, the probability of holding
life insurance increases with both income and net wealth. In addition, the probabilities of receiving
inheritance and higher life expectancy (50% or higher) are associated with higher probabilities of
owning life insurance.

Furthermore, household pension income is significantly and negatively associated with the
decision to buy life insurance and households that are more socially active and possess religious
beliefs are more inclined to purchase life insurance. Health spending from coverage (out-of-pocket
health spending) is significantly and positively (negatively) associated with the decision to purchasing
life insurance, indicating that households are more likely to hold life insurance when there is more
(less) health spending from government or compulsory scheme (voluntary schemes or household
out-of-pocket payments). In addition, for the impact of national pension system, our results show that
future retirement age has a negative and significant association, whereas gross pension replacement
rate has positive and significant association, with life insurance holding. Finally, people in advanced
countries are more inclined to own life insurance, when compared with those in emerging countries.

4.3. Analysis for Interaction Effects

The second column in Table 2 presents the results for the interaction terms among the three health
status indicators and non-NHS countries. Unhealthy households (in terms of bad perceived health or
poor objective health status) are less likely to own life insurance, except those with higher SPH located
in non-NHS countries. This indicates that those households with poor self-perceived health status are
more likely purchase life insurance in non-NHS countries than in NHS countries.

10
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Table 2. Probit regression of purchasing life insurance by whole sample, Age 50+.

The Whole Sample (N = 34,341)

Dep. var.: Life Insurance Holding

Model 1 Model 2
SPH dummy —0.0205 *** —0.0346 ***
(0.005) (0.006)
OHS 0.00152 —0.0162
(0.018) (0.023)
FHR —0.0121 **+* —0.0100 *
(0.004) (0.006)
Demographic variables
Age > 65 —0.127 *** —0.124 ***
(0.007) (0.007)
Higher education 0.0216 *** 0.0190 ***
(0.005) (0.005)
Marital status (ref: Never married)
Married 0.0566 *** 0.0564 ***
(0.009) (0.009)
Divorced 0.0142 0.0133
(0.010) (0.010)
Widowed —0.00574 —0.00729
(0.010) (0.010)
With children 0.0281 *** 0.0286 ***
(0.008) (0.008)
Household income per capita 0.0225 *** 0.0230 ***
(0.003) (0.003)
Household income per capita squared 0.000 0.000
(0.000) (0.000)
Net wealth per capita 0.0148 *** 0.0151 ***
(0.001) (0.001)
Net wealth per capita squared 0.000 0.000
(0.000) (0.000)
Prob. of receiving inheritance 0.000630 *** 0.000649 ***
(0.000) (0.000)
Pension —0.00423 *** —0.00449 ***
(0.001) (0.001)
Future retirement age —0.0166 *** —0.0154 ***
(0.001) (0.001)
Gross pension replacement rate 0.000484 ** 0.000579 ***
(0.000) (0.000)
Health spending from coverage 0.0907 *** 0.0859 ***
(0.007) (0.007)
Out-of-pocket health spending —0.0938 *** —0.0870 ***
(0.008) (0.008)
Higher Life expectancy 0.0370 *** 0.0378 ***
(0.005) (0.005)
Social activity 0.0401 *** 0.0400 ***
(0.005) (0.005)
Religious participation 0.0276 *** 0.0276 ***

(0.006) (0.006)

11
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Table 2. Cont.

The Whole Sample (N = 34,341)

Dep. var.: Life Insurance Holding

Model 1 Model 2
Advanced (ref: Emerging) 0.0275 ***
(0.008)

Non-NHS (ref: NHS) 0.00235

(0.006)
SPH dummy x Non-NHS 0.0327 ***

(0.008)
OHS x Non-NHS 0.044

(0.035)
FHR x Non-NHS 0.004

(0.007)
Pseudo R? 0.101 0.102
Log likelihood —15,842.956 —15,852.956

Note: This table reports mean marginal effects evaluated at each observation. Monetary amounts are PPP-adjusted
and in thousand Euros. The dummy SPH variable refers to SPH = 1 if poor health (indicating level 3, 4 or 5) and
SPH = 0 if good health (indicating level 1 for very good, 2 for good). OHS variable is the determinant of current
overall health as this variable not only considers the SPH status but also the numbers of chronic diseases. FHR
evaluates the increasing function of the average number of risky behaviors (smoking, drinking, and a sedentary
lifestyle), the household’s Asymptomatic Objective Health Status (measured as the average number of diseases,
blood pressure, blood cholesterol and osteoporosis), and decreasing function of average household grip strength.
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Source: the SHARE data and OECD.Stat
(https:/ /stats.oecd.org/Index.aspx).

4.4. NHS versus Non-NHS Countries

We next investigate whether NHS impacts on the relation between health status and life insurance
holdings, by analyzing the data of the two subgroups: NHS versus non-NHS countries. We follow the
same MNL model to observe whether there is significant impact by any explanatory variable on the
dependent variable in the whole sample.

Table 3 shows that the estimated marginal effects are different from the results of the whole
sample. When considering all three health status indicators together, we find that SPH and FHR health
status variables are significantly and negatively associated with life insurance only in NHS countries
(2.7% and 0.9%, respectively). The estimation results for each health status indicator (SPH, OHS, or
FHR) are provided in Table A4 displayed in the Appendix A. However, only FHR has a significant
influence on the decision to purchase life insurance (1.7% decrease) for non-NHS countries.

Table 3. Probit regression of purchasing life insurance by different NHS, Age 50+.

Dep. var.: Binary for Holding Life Insurance Non-NHS (N = 14,958) NHS (N =19,383)
SPH dummy —0.0038 —0.0267 ***
(0.008) (0.006)
OHS 0.0406 —-0.0179
(0.031) (0.021)
FHR —0.0166 *** —0.00868 *
(0.005) (0.005)
Demographic variables
Age > 65 —0.152 *** —0.0911 ***
(0.011) (0.008)
Higher education 0.0126 * 0.0238 ***
(0.007) (0.006)
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Table 3. Cont.

Dep. var.: Binary for Holding Life Insurance Non-NHS (N = 14,958) NHS (N = 19,383)
Marital status (ref: Never married)
Married 0.0532 *** 0.0529 ***
(0.014) (0.012)
Divorced 0.0212 —0.0016
(0.016) (0.014)
Widowed —0.00777 —0.0144
(0.016) (0.013)
With children 0.0299 *** 0.0304 ***
(0.011) (0.011)
Income per capita 0.0174 *** 0.0289 ***
(0.004) (0.003)
Income per capita squared 0.000 0.000
(0.000) (0.000)
Net wealth per capita 0.0184 *** 0.0161 ***
(0.001) (0.001)
Net wealth per capita squared 0.000 0.000
(0.000) (0.000)
Prob. of receiving inheritance 0.000543 *** 0.000891 ***
(0.000) (0.000)
Pension —0.00552 *** —0.00456 ***
(0.001) (0.001)
Future retirement age —0.0202 *** 0.00498 ***
(0.003) (0.002)
Gross pension replacement rate 0.00143 *** —0.00500 ***
(0.000) (0.000)
Health spending from coverage 0.116 *** 0.00702
(0.014) (0.011)
Out-of-pocket health spending —0.154 *** 0.0152
(0.015) (0.011)
Higher Life expectancy 0.0449 *** 0.0348 ***
(0.009) (0.006)
Social activity 0.0269 *** 0.0644 ***
(0.007) (0.007)
Religious participation —0.0156 * 0.0328 ***
(0.009) (0.008)
Pseudo R? 0.093 0.123
Log likelihood —7510.732 —8133.964

Note: Mean marginal effects evaluated at each observation. Monetary amounts are PPP-adjusted and in thousand
Euros. The dummy SPH variable refers to SPH = 1 if poor health (indicating level 3, 4, or 5) and SPH = 0 if good
health (indicating level 1 for very good, 2 for good). OHS variable is the determinant of current overall health
as this variable not only considers the SPH status but also the numbers of chronic diseases. FHR evaluates the
increasing function of the average number of risky behaviors (smoking, drinking, and a sedentary lifestyle), the
household’s Asymptomatic Objective Health Status (measured as the average number of diseases, blood pressure,
blood cholesterol, and osteoporosis), and decreasing function of average household grip strength. Standard errors
in parentheses, *** p < 0.01, * p < 0.1 Source: the SHARE data and OECD.Stat (https:/ /stats.oecd.org/Index.aspx).

The results of the other explanatory variables in NHS countries are comparable with the findings
of the whole sample, except for pension. In contrast, our empirical findings related to the relationship
between religion and life insurance demand are unclear in non-NHS countries.

We investigate the interaction effects, focusing on those among the three health status variables
and two demographic variables of older age (Age > 65) and higher level of education, following
Atella et al. [7]. This study highlights the impact of age on household decisions to hold risky assets.
The primary intention is to examine those interactions and whether there are differences in health
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factors depending on if the person in the household deciding on life insurance purchase is elderly or
highly educated.

Table 4 illustrates that there is no significant result for the interaction terms among the three health
status variables and the higher level of education. We further test the interaction effects of health status
with old age (Age > 65) on the probability of owning life insurance in the whole sample and in the two
subsamples, NHS and non-NHS countries, separately, shown in Table 5. Interestingly, the marginal
effects of the interaction between FHR and Age > 65 on life insurance are strongly (1%) significant for
both whole sample and in the subsample of non-NHS countries when considering the health status
variables together. We present the estimation results by considering each health status individually,
provided in Appendix A Table A6. This implies that elderly households with high probability of future
risk tend to purchase life insurance. However, it is very difficult for insurers to distinguish among the
types of health situations that insured may present with in the future.

Table 4. Interaction terms with three health status indicators and higher education, whole sample,
NHS countries, and Non-NHS countries, Age 50+.

n . . The Whole Sample Non-NHS NHS
Dep. var.: Binary for Holding Life Insurance (N = 34,341) (N = 14,958) (N =19,383)
SPH dummy —0.0155 ** 0.000457 —0.0224 **
(0.008) (0.013) (0.010)
OHS 0.0106 0.0476 —0.00458
(0.025) (0.043) (0.030)
FHR —0.0101 * —0.0155 ** —0.00664
(0.005) (0.008) (0.008)
Demographic variables
Age>65 —0.127 *** —0.152 *** —0.0912 ***
(0.007) (0.011) (0.008)
Higher education 0.0273 *** 0.0165 * 0.0304 ***
(0.006) (0.009) (0.008)
SPH dummy x Higher education —0.00795 —0.00723 —0.00634
(0.010) (0.017) (0.012)
OHS x Higher education —0.0185 —0.0141 —0.0263
(0.035) (0.060) (0.041)
FHR x Higher education —0.00366 —0.0023 —0.00369
(0.007) (0.011) (0.010)

Marital status, with child, Household income per capita,
Household income per capita squared, Net wealth per
capita, Net wealth per capita squared, Probability of

Other controls receiving inheritance, Pension, Future retirement age, Gross
pension replacement rate, Health spending from coverage,
Out-of-pocket health spending, Higher life expectancy,
Social activity, Religious participation, and Country dummy

Pseudo R? 0.101 0.093 0.124
Log likelihood —15,858.79 —7510.494 —8133.286

Note: Means of marginal effects evaluated at each observation. Monetary amounts are PPP-adjusted and in
thousand Euros. The dummy SPH variable refers to SPH = 1 if poor health (indicating level 3, 4, or 5) and
SPH = 0 if good health (indicating level 1 for very good, 2 good). OHS variable is the determinant of current
overall health as this variable not only considers the SPH status but also the numbers of chronic diseases. FHR
evaluates the increasing function of the average number of risky behaviors (smoking, drinking, and a sedentary
lifestyle), the household’s Asymptomatic Objective Health Status (measured as the average number of diseases,
blood pressure, blood cholesterol, and osteoporosis), and decreasing function of average household grip strength.
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Source: the SHARE data and OECD. Stat
(https:/ /stats.oecd.org/Index.aspx).
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Table 5. Interaction terms with three health status indicators and age > 65, whole sample, NHS
countries, and Non-NHS countries, Age 50+.

ns . . The Whole Sample Non-NHS NHS
Dep. var.: Binary for Holding Life Insurance (N = 34,341) (N = 14958) (N =19383)
SPH dummy —0.0211 *** —0.00878 —0.0190 **
(0.007) (0.013) (0.009)
OHS 0.0204 0.0285 0.0118
(0.032) (0.056) (0.037)
FHR —0.0243 *** —0.0367 *** —0.0121
(0.007) (0.010) (0.009)
Demographic variables
Age > 65 —0.130 *** —0.165 *** —0.0822 ***
(0.008) (0.012) (0.010)
Higher education 0.0217 *** 0.0127 * 0.0237 ***
(0.005) (0.007) (0.006)
SPH poor x Age > 65 0.00113 0.00949 —0.0146
(0.010) (0.017) (0.012)
OHS x Age > 65 —0.0277 0.0111 —0.0408
(0.038) (0.067) (0.045)
FHR x Age > 65 0.0178 ** 0.0297 *** 0.00487
(0.008) (0.012) (0.011)

Marital status, with child, Household income per capita,
Household income per capita squared, Net wealth per
capita, Net wealth per capita squared, Probability of

Other controls receiving inheritance, Pension, Future retirement age, Gross
pension replacement rate, Health spending from coverage,
Out-of-pocket health spending, Higher life expectancy,
Social activity, Religious participation, and Country dummy

Pseudo R? 0.101 0.094 0.124
Log likelihood —15,857.09 —7506.71 —8132.09

Note: Means of marginal effects evaluated at each observation. Monetary amounts are PPP-adjusted and in
thousand Euros. The dummy SPH variable refers to SPH = 1 if poor health (indicating level 3, 4, or 5) and
SPH = 0 if good health (indicating level 1 for very good, 2 good). OHS variable is the determinant of current
overall health as this variable not only considers the SPH status but also the numbers of chronic diseases. FHR
evaluates the increasing function of the average number of risky behaviors (smoking, drinking, and a sedentary
lifestyle), the household’s Asymptomatic Objective Health Status (measured as the average number of diseases,
blood pressure, blood cholesterol, and osteoporosis), and decreasing function of average household grip strength.
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Source: the SHARE data and OECD.Stat
(https:/ /stats.oecd.org/Index.aspx).

4.5. Marginal Effect of the Preference for Type of Life Insurance

The marginal effects of each of the three health status variables on the probability of holding
different types of insurance are estimated for the whole sample, including term life insurance, whole
life insurance, both (term life and whole life insurance) policies, and no life insurance. When we
consider only OHS indicator in our regression model, our results show that OHS is only significantly
and negatively related to both types of life insurance, the estimation results are shown in Table A7
exhibited in the Appendix A. When considering all three health status variables, shown in Table 6, the
results reveal that households with poor SPH or high FHR risk are less likely to hold only term life
or both types of life insurance. It seems that poor health statuses (for SPH and FHR indicators) are
not supportive of holding only term life insurance. A possible explanation is that term life policy is
associated with relatively lower premiums compared to whole life policy and insurers have stricter
underwriting process in terms of evaluating the health condition of the insured. Thus, households
with poor health status are less likely to buy a term life policy. In contrast, those with no life insurance
have lower SPH and higher FHR. However, we do not find any significant evidence for the relationship
between the decision to own only whole life insurance and health status.
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Table 6. Marginal effects of purchasing different types of life insurance, whole sample, N = 34,341, Age 50+.

Dep. var.: Binary for Holding Life Insurance Term Whole Both NoLI*
SPH dummy —0.00700 *** 0.00228 —0.0169 *** 0.0217 ***
(0.003) (0.004) (0.004) (0.005)
OHS 0.0133 —0.00313 —0.00454 —0.00561
(0.009) (0.013) (0.013) (0.018)
FHR —0.00565 *** 0.000574 —0.00887 *** 0.0139 ***
(0.002) (0.003) (0.003) (0.004)
Demographic variables
Age > 65 —0.0328 *** —0.0343 *** —0.0579 *** 0.125 ***
(0.003) (0.005) (0.005) (0.007)
Higher education 0.00514 ** 0.0114 *** 0.00663 ** —0.0232 ***
(0.002) (0.003) (0.003) (0.005)
Marital status (ref: Never married)
Married 0.00913 ** 0.0324 *** 0.0161 ** —0.0576 ***
(0.004) (0.006) (0.007) (0.009)
Divorced 0.0107 ** 0.0148 ** —0.0115 —0.0139
(0.005) (0.007) (0.007) (0.010)
Widowed 0.0019 0.0115* —0.0187 *** 0.00532
(0.005) (0.007) (0.007) (0.010)
With children 0.00685 ** —0.00343 0.0238 *** —0.0272 ***
(0.003) (0.006) (0.005) (0.008)
Income per capita 0.00570 *** 0.00521 *** 0.0101 *** —0.0210 ***
(0.001) (0.002) (0.002) (0.003)
Income per capita squared 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Net wealth per capita 0.00467 *** 0.00868 *** 0.00234 *** —0.0157 ***
(0.001) (0.001) (0.001) (0.001)
Net wealth per capita squared 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Prob. of receiving inheritance 0.000136 *** 0.000285 *** 0.000235 *** —0.000657 ***
(0.000) (0.000) (0.000) (0.000)
Pension —0.000789 ***  —0.00146 *** —0.00222 *** 0.00447 ***
(0.000) (0.000) (0.000) (0.001)
Future retirement age —0.00628 ***  —0.00318 *** —0.00630 *** 0.0158 ***
(0.001) (0.001) (0.001) (0.001)
Gross pension replacement rate 0.00149 *** —0.000885 *** —0.0000854 —0.000518 ***
(0.000) (0.000) (0.000) (0.000)
Health spending from coverage —0.0423 *** 0.0641 *** 0.0574 *** —0.0792 ***
(0.004) (0.005) (0.005) (0.008)
Out-of-pocket health spending 0.0267 *** —0.0335 *** —0.0781 *** 0.0850 ***
(0.004) (0.005) (0.006) (0.008)
Higher Life expectancy 0.00634 ** 0.0183 *** 0.0119 *** —0.0365 ***
(0.003) (0.003) (0.003) (0.005)
Social activity 0.0191 *** 0.00756 ** 0.0127 *** —0.0394 ***
(0.002) (0.003) (0.003) (0.005)
Religious participation 0.00278 0.0185 *** 0.00329 —0.0245 ***
(0.003) (0.005) (0.004) (0.006)
Advanced markets (ref: Emerging markets) 0.0452 *** —0.0268 *** 0.0145 *** —0.0330 ***
(0.003) (0.006) (0.005) (0.008)
Log likelihood —22,411.1

Note: Mean marginal effects evaluated at each observation. No LI * means households without life insurance.
Monetary amounts are PPP-adjusted and in thousand Euros. The dummy SPH variable refers to SPH = 1 if poor
health (indicating level 3, 4, or 5) and SPH = 0 if good health (indicating level 1 for very good, 2 for good). OHS
variable is the determinant of current overall health as this variable not only considers the SPH status but also
the numbers of chronic diseases. FHR evaluates the increasing function of the average number of risky behaviors
(smoking, drinking, and a sedentary lifestyle), the household’s Asymptomatic Objective Health Status (measured
as the average number of diseases, blood pressure, blood cholesterol, and osteoporosis), and decreasing function
of average household grip strength. Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Source: the
SHARE data and OECD.Stat (https://stats.oecd.org/Index.aspx).
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Our results show no clear confirmation of the association between any of the three health status
variables and whole life insurance holdings. Households without life insurance holdings are more
likely to have serious health conditions or risks. Moreover, households with term life insurance only
are more likely to be young, highly educated, married, socially active and more religious, with children,
higher income and net wealth, higher probability of receiving inheritance, and higher life expectancy. In
addition, households with whole life insurance are more likely to have married, divorced, or widowed
respondents and young, highly educated, socially active and more religious, higher income and net
wealth, higher probability of receiving inheritance, and higher life expectancy. Furthermore, owning
both types of life insurance is significantly associated with younger age, married status, with children,
higher income and net wealth, higher probability of receiving inheritance, higher life expectancy, and
being socially active.

The signs of demographic variables for the households having no life insurance are, in general,
the opposite of those for the households purchasing different types of insurance. The characteristics of
the households with no life insurance holdings include older age, lower educational level, unmarried
status, with fewer children, having less financial possibility but higher pension income, lower
probability of receiving inheritance, lower life expectancy, socially inactive and less religious.

5. Discussion

To our knowledge, this is the first study that examines the effects of three different health status
indicators on the demand for life insurance in European countries. Our findings show that two health
status indicators (SPH and FHR) are negatively associated with the decision to hold life insurance in
the whole sample, but only in NHS countries on subgroup analysis. Our results are consistent with the
findings of Fang and Kung [15], in which healthy individuals are more likely to have life insurance
in the US. However, results of subgroup analysis show that only FHR has a decreasing effect on the
purchase of life insurance in non-NHS countries.

Consistent with Inkmann and Michaelides [27], we find a negative relationship between age
and households owning life insurance. An earlier study by Zeitz [26] did not reveal evidence of
an association between educational level and the holding of life insurance. Later on, Ward and
Zurbruegg [29] and Li et al. [11] demonstrated that life insurance demand is lower (higher) among
households with lower (higher) educational level. Thus, this study provides additional confirmation
that educational level is positively associated with life insurance demand. Moreover, consistent with
the findings in the literature on the bequest motive [27,28], our results reveal that households with
married respondents or with children have a higher propensity to hold life insurance.

In addition, consistent with the literature [10,11,26], our findings also indicate that households
with higher income level or higher net wealth have higher life insurance demand. Interestingly, we
find that households with religious beliefs are more inclined to hold life insurance. However, this
finding differs from those of previous studies on Islamic countries and Muslim communities [9,29,34].
Thus, from the literature and our results, we conclude that the decision to purchase life insurance
might depend on particular religious beliefs.

Moreover, our results demonstrate that both SPH and FHR health status indicators are significantly
and negatively associated with life insurance holdings in the entire sample as well as in the subsample
in NHS countries. However, only FHR has a significantly negative impact on the decision to purchase
life insurance in non-NHS countries. Our findings contradict those of Atella et al. [7], in which the
relationship between health status variables and risky financial assets holdings are ambiguous in NHS
countries, but the holdings of risky financial assets decrease in households, based on SPH and FHR in
non-NHS countries. Our findings also differ from those of Bressan et al. [8] who reveal that SPH is
significantly and negatively related to direct and indirect stockownership in both NHS and non-NHS
countries. The implication of our study is that the decision to hold life insurance or risky assets among
households differs from the assessment of financial tools from the risk management point of view.
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6. Conclusions

Compared with previous works of other determinants on life insurance ownership based on
data from only one country, our study examines household life insurance holdings in 16 European
countries and focuses on three health status variables. We also investigate the impact of health status
on the purchase of different types of life insurance (term life only, whole life only, or both types) and
characteristics of the health care system in the countries of residence. In all cases, we include a set
of standard socio-economic and demographic variables as control variables. Our whole sample is
classified into NHS and non-NHS countries, depending on national health insurance coverage.

Our results demonstrate that both SPH and FHR health status variables are negatively related
to life insurance holdings in the whole sample and in NHS subgroups, indicating that unhealthy
households are less likely to hold life insurance. In non-NHS countries, only FHR has negative
effects. This implies that households treat national health insurance as a self-insurance mechanism,
substituting market insurance for NHS. We also find that older households with higher FHR are more
inclined to hold life insurance in the pooled data and non-NHS sample.

There are some interesting findings on the demand for different types of life insurance in the
whole sample. The results demonstrate that both SPH and FHR health status indicators have negative
impacts on holding term life only and on holding both term life and whole life insurance policies. In
contrast, there is no relationship between health status and holding whole life only. It seems that there
is no adverse selection problem in the life insurance market, especially in European countries with
NHS. Our empirical results may provide policy implications for insurers in European countries in
that the marketing strategies for life insurance should consider not only demographic factors, but also
household health status and national health insurance coverage.
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Abstract: This paper examines the impact of firms’ sustainability engagement on their stock returns
and volatility by employing the EGARCH and FIGARCH models using data from the major financial
firms listed in the Chinese stock market. We find evidence of a positive association between
sustainability engagement and stock returns, suggesting firms’ sustainability news release in favour
of the market. Although volatility persistence can largely be explained by news flows, the results
show that sustainability news release has the significant and largest drop in volatility persistence,
followed by popularity in Google search engine and the general news. Sustainability news release is
found to affect positively stock return volatility. We also find evidence that market expectation can
be driven by the dominant social paradigm when sustainability is included. These findings have
important implications for market efficiency and effective portfolio management decisions.

Keywords: corporate sustainability; news release; stakeholder theory; stock return volatility;
EGARCH-m

1. Introduction

The growing international focus on corporate sustainability and social responsibility has triggered
a trend toward requiring firms to engage corporate sustainable practices. However, the increase in
attention from both industry and academia has led to an increasing number of studies on the association
between sustainability engagement and firm risk (for instance, Feldman et al. [1]). According to
Godfrey [2], sustainability engagement can provide insurance-like protection to preserve financial
performance by generating moral capital and goodwill in the long term. Sustainability engagement
can help reduce corporate adverse cash flow [3] and the cost of capital [4], as well as increase efficiency
in waste reduction [5], control long-term risk, and refine long-term risk management [6]. Additionally,
the existing literature shows that sustainability engagement can improve market confidence, thereby
reducing stock market return risk through volatility. For instance, Harjoto and Jo [7] found that
legalized sustainability exposure due to governmental requirements is in favour of the market because
the information is more likely to be genuine and less costly to access. Theodoulidis et al. [8] indicated
that sustainability engagement information increases market confidence as long-run-oriented business
strategy eliminates stock market speculators. However, when a company discloses information about
sustainability engagement, there are two general arguments among the existing studies about how the
market interprets the information. First, the optimistic view highlights the importance of sustainability
engagement in reducing stock market return volatility: even if sustainability information does not
increase the present value of a company, it can potentially maximise future value by stretching the
existing wealth creation of a business [9]. The commitment to sustainability can be captured by market
participants over time, in which sustainability strategies and engagement can increase company
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performance in the long run, thereby increasing firm value and market confidence and reducing
stock return volatility [4]. However, sustainability information can be influenced by information
asymmetry in a semi-strong efficient market, causing investors to have dispersed opinion of the
released sustainability information [7]. Market interpretation of sustainability information might lead
to higher volatility in stock price return, because information released can be viewed as a strategy for
management intrinsic values [10], thereby causing a bubble in stock prices [11].

In recent years the Chinese government has undertaken a series of initiatives and procedures
encouraging firms to release sustainability reports. The two Chinese stock exchanges have also taken a
leading role in requiring all listed companies to engage in environmental, social and governance (ESG)
reporting since 2006. This study intends to examine the impact of such sustainability engagement
through news releases on firms’ stock return volatility, using data from the Chinese stock market.
To form the basis of the theory behind this study, we consider two main views of sustainability and
their association with stock return volatility; one is the information asymmetry view of sustainability
associated with Crane [12] and Orlitzky [11], who suggest that the heterogeneous definitions of
corporate social responsibility (CSR) can only exacerbate the problem of information asymmetry,
in which case sustainability news is not different from other general news such as noise. The other
view we consider is from Godfrey [2] and Jo and Na [10], where sustainability can reduce stock
return volatility by providing shareholders with insurance-like protection for relationship-based
intangible assets. By considering the background in China, we adopted the stakeholder theory
from Freeman [13] with a view that powerful stakeholders are able to influence the dominant social
paradigm, and therefore can alter the expectations of the market and drive corporate activities towards
their expectations. We relate this study to the above arguments and believe they are not mutually
exclusive, given a market that is stable in political turnover, where investors are influenced by the
dominant social paradigm. In this context, social forces, sustainability dynamics and information
can improve market confidence where there is information asymmetry. We consider the following
theoretical grounds in this study. First, information asymmetry in a semi-strong market leads to
information dispersal among investors, and in general bad news causes more volatility than good news.
We argue that such an effect from information asymmetry can be reduced if a society is influenced
substantively by its dominant social paradigm. Second, we relate the risk-reduction approach to
the stakeholder theory to posit a negative association between sustainability engagement and stock
return volatility.

Recently there have been studies on the relationship between news sentiment and changes
in asset dynamics [14-17]. In particular, Riordan et al. [16] argue that, compared with positive
messages, negative newswire messages are particularly informative and have a more significant
impact on high-frequency asset price discovery and liquidity. Ho et al. [14] examined the dynamic
relationship between firm-level return volatility and public news sentiment. Ho et al. [15] examined
the impact of public information flows on the volatility of the bilateral Chinese RMB-U.S. dollar
exchange rates in the spot, non-deliverable forward (NDF) and futures markets. The purpose of
this study is to examine the impact from sustainability engagement information on firm stock return
volatility, and to contrast the risk reduction effect against other types of news. In particular, to assess
the impact of sustainability information on stock return volatility this study adopts the EGARCH
variance-in-mean model to examine the association between sustainability engagement information
and return volatility using data from the Chinese stock market. We find evidence of a positive
association between sustainability engagement and stock returns. The results show that firms with
higher frequencies of sustainability news release are associated with higher stock return, suggesting
that the market takes firms’ sustainability news release positively. This contrasts with the findings
on market response to other types of general news releases. Sustainability news releases can reduce
the volatility persistence and positively affect the return volatility. This study makes three major
contributions. First, it provides new evidence in support of the stakeholder theory under the theoretical
framework of market efficiency and information asymmetry. Second, it contributes to the existing
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debate on whether the market responds asymmetrically to sustainability news releases. Using data
from the Chinese stock market, we find evidence that investors take firms’ sustainability engagement
information as a positive indicator of strong and healthy performance in the future. Finally, this study is
among the first to collect and use daily news releases fitting into the concept of corporate sustainability
and to document the dynamic effect of firms’ sustainability engagement information on stock return
volatility with robust results. These findings have important implications for the efficiency of the
Chinese stock market and investors’ effective portfolio investment decisions.

The remainder of the paper is structured as follows. Section 2 provides a brief literature review
and proposes several hypotheses, followed by discussions on methodology and data in Section 3.
In Section 4, we discuss the empirical results. The last section concludes the paper.

2. Literature Review and Empirical Predictions

2.1. Economic Consideration of Corporate Sustainability

The concept of sustainability is derived from a normative concept, which occupies a continuum
where it is understood quantitatively through an economic dimension, and qualitatively through
a development dimension [18]. Economic-oriented considerations focus on the monetary terms
and looking at economic growth related to corporate activities (i.e., whether sustainability adds
financial benefits to shareholders); more precisely, sustainability adjudicates to stretch this wealth
creation in the long run. In the modern economic model, sustainability is initially mentioned by
DesJardins [19], but it is considered to constrain firms in profit maximization. This concept is
then further extended to development, and the extension considers generating financial values
without creating excessive environmental and social damage and aims to ensure that the firm is
using natural resources without producing waste that exceeds the capacity at the expense of the
ecological system [19]. In other words, there needs to be a balance between the growth of the
economy and the development towards sustainability. Due to the unique institutional background
in China, the perception of the social actors on corporate sustainability can be largely influenced by
the dominant social paradigm, thereby incorporating sustainability into long-run business strategy
and performance [18]. Corporate sustainability activities are assessed by whether they are translated
into the long term through market-worthiness, creating reputation or maintaining legitimacy within
the local community [20]. Companies’ product chains and the associated natural resources inputs
and outputs are severely influenced because they are framed by the dominant social paradigm in this
institutional background [21].

In addition, the dominant social paradigm can shape and lead social action towards sustainability
even if the movements do not fit perfectly into the theoretical concept of sustainability and generate
short-term economic benefits [22]. An example is the valuation of social and human capital [23].
Although companies are required to report the social and human (labour) resources occupied in
business operations, the legal requirements are largely linked to monetary terms that can hardly reflect
the welfare situation of the reporting companies. For product responsibility, assessment of lifecycle
is also an issue for many emerging economies, especially in China, which intensively uses resources
obtained for low prices and produces exchange goods at higher prices. Due to the existence of these
problems, the social actors (in this case, the reporting companies) are likely to focus solely on the
dominant social paradigm and alter their understanding through disclosure about sustainability.
The information exposure and corporate actions from the reporting companies are likely to be
constrained by releasing information solely on the norms described in the paradigm, which may
not often be related to corporate sustainability but what is required and expected by the government
and political legitimacy. Similarly, the stakeholders may link information materiality with the extent
to which companies have met and fulfilled the social paradigm in this context. In this study, we
propose that the Chinese governing bodies are at a dominant level in the social paradigm, and market
participants and corporate sustainability actions are framed by a certain higher-level social group
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in the economy. Given that the reporting requirements are derived from a political perspective
(or considerations) on corporate sustainability, we posit that the market’s expectation for material
sustainability information is led by the dominant social paradigm in China.

2.2. Institutional Background

To address public concerns about environmental and social issues that have arisen both nationally
and internationally, the Chinese government has undertaken a series of controls and initiatives to
strengthen the concept of corporate sustainable development. In China, the notion of corporate
sustainability reporting was first proposed in 2006 with the amendment of the Company Law
of the People’s Republic of China, Article 5 of the General Law. Later, in 2006, in the Chinese
Communist Party’s Sixth Plenary Session, the creation of a harmonious society was proposed with
the focus of being socially responsible, particularly for business enterprises [24]. As a response to the
national plan, both the Shanghai Stock Exchange (SHSE) and the Shenzhen Stock Exchange (SZSE)
issued social reporting guidelines in 2006 and 2008, respectively, to create an appropriate system for
corporate sustainability reporting. Although policies were introduced after the two stock exchanges
announced their reporting guidelines, the meaning and definition of corporate sustainability were
not clearly specified; in particular, there was no clear indication of how and what to report in a
corporate sustainability disclosure [25]. To address further public concerns on the transparency of
corporate sustainability information, in 2008, both stock exchanges began setting mandatory corporate
sustainability disclosures for a subset of listed companies, including the top 100 companies in the
SZSE 100 index, companies in the SHSE Corporate Governance index firms listed in overseas stock
markets, and all financial firms [26]. These requirements are important milestones in promoting
and adopting sustainability reporting standards in China, and they are consistent with the goals and
objectives of the government for building a harmonious socialist society by 2020. In the recent 19th CPC
National Congress, President Xi specifically emphasized in his report the issues with the monotonous
economic structure and the high carbon dependency in China. The Chinese government has drawn up
a new blueprint in its national plan, vowing that “through the efforts of the concept of harmonious
society, we will firmly establish a road of sustainable development with Chinese characteristics of
conservation, recycling, low carbon, ecology, and environmental friendliness” [27]. A series of books
and learning guides were published after the Congress, aiming to provide interpretation of the new
measures and policies to be implemented by the government. Based on the series of policies and
initiatives bonded with the national approach to sustainability, in this study we posit that the Chinese
government includes corporate sustainability in the dominant social paradigm that influences social
actors’ decision-making.

2.3. Information Asymmetry and Stakeholder Theory

Even though the aim of sustainability is to generate a long-term business direction with less
speculative behaviour, information asymmetry can cause sustainability information to become noise in
an equity market. Corporate sustainability information is largely voluntary in most cases, so regulators
may not have a strict approach to hard disclosure [28]. The flexibility in the voluntary form of
sustainability information can be used as a manipulation of legitimacy by opportunistic management
due to the misrepresentation of enforceable public accountability [29,30]. Investors can experience high
information asymmetry in a market that is not fully efficient [7]. Studies have found that information
misinterpretation can cause a reduction in stock price return and firm value. Under uncertain
circumstances, investors can have a divergence of opinion about share prices, which leads to higher risk
through return volatility and lower return [31]. Such divergence was later investigated by Grossman
and Stiglitz [32], who found that the extent of disagreement is associated with the costs of information,
e.g., information quality, information case, investment noise in risky assets and the number of investors
involved. The study indicates that the scale of information can have a negative impact on the degree
of divergence. Participants in the market are either unable or unwilling to screen out noise caused
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by information asymmetry. Another counter-sustainability argument indicates that investors are
speculative so that they deliberately choose not to filter out noise from sustainability information, in
which CSR actions are manipulation-prone for certain short-run company economic benefits [11].

However, the problem caused by information asymmetry can be reduced if the dominant social
paradigm is able to provide market efficiency. Based on stakeholder theory, corporate sustainability not
only relates to its shareholders/debt holders, but also to any relevant stakeholders [33]. The normative
stakeholder theory asserts that “regardless of whether stakeholder management leads to improved
financial performance, managers should manage the business for the benefit of all stakeholders” [34]
(p. 32); however, from the positive branch, the more salient the stakeholder, the more efforts will
be exerted in terms of satisfying their needs [35]. One major facet of stakeholder theory involves
recognising and identifying the association between the behaviour of a company and its impact on
company stakeholders [36]. Freeman [13] indicated that there are two types of stakeholders who are
influential to companies. The primary stakeholders have the control of scarce resources that a company
is dependent on to survive. The other type is defined as secondary stakeholders, who have less
control over companies’ decision-making. Under stakeholder theory, management will choose to meet
the expectations of the primary stakeholders as a priority because the secondary stakeholders have
limited resources that companies are dependent on. In the context of China, the government has great
influence on companies’ business activities and strategies, which has a significant impact on investment
performance and financial returns [37,38]. The government policies are often used as directions for
corporate investment [39]. Hence, we argue that since China has adopted corporate sustainability into
the dominant social paradigm, companies are likely to engage in corporate sustainability in order to
meet the expectations of the primary stakeholders. Being sustainable means that firms take a long-term
view of their business actions rather than being speculative about short-term performance [26];
hence, the market is expected to respond favourably to sustainability news releases as they signal
to investors that corporate decisions from the reporting firms are likely to link sound sustainable
strategy with expected performance outcomes. Firms that integrate sustainability initiatives with
their business strategies are more likely to gain a good reputation for social and environmental issues,
which helps to mitigate risk. Vast existing research shows that sustainability-engaged firms are more
likely to perform better financially in the long run [40—44]. Provided the market is efficient and the
investors are rational, sustainability-engaged firms are more likely to perform well in the long run,
which subsequently increases market confidence. As a consequence, it also reduces the potential
speculative behaviour because, in the short term, sustainability engagement is costly and is at the
expense of the shareholders [26]. Thus, it is believed that such “socially responsible” firms can help
build shareholders” investment confidence and attract more funding at a lower cost of capital than
“less responsible” firms [4]. Based on these arguments, we state the following hypothesis:

Hypothesis 1 (H1). Sustainability engagement increases market confidence and reduces speculation, thereby
having a positive effect on stock return and decreasing return volatility.

There are some very important assumptions for our first hypothesis. First, whether sustainability
is considered in the social paradigm is crucial in this study. In Section 2.2, we have listed
several significant initiatives by the Chinese government towards sustainability. These include
the 2006 National People’s Congress, the 2006 Chinese Company Law, the 2006 SSE Corporate
Environmental Responsibility Reporting Guidelines, the 2008 SZSE Corporate Social Responsibility
Reporting Guidelines, and the 19th CPC National Congress. Also, another assumption is the
existence of a dominant social paradigm in China; it has been shown by numerous existing
studies that the government has a substantial influence on corporate business activities and
corporate decision-making [26,37,45,46]. When we contrast the impact of other information on market
participants due to information asymmetry, we expect that the market will respond differently to
sustainability news and general news such that the impact on return volatility will also be different.
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Hypothesis 2 (H2). According to information asymmetry, market participants react more volatilely to negative
than positive general news due to their potentially speculative behaviour in comparison with the response to
sustainability news.

To test these hypotheses, in particular the dynamic relationship between sustainability
engagement news and stock return volatility, we consider the generalized autoregressive conditional
heteroskedasticity (GARCH) family model in this study. We first adopt the popular exponential
GARCH (or EGARCH) specification for its ability to capture the most important stylized characteristics
of volatility series, including asymmetry and leverage effects. We then consider the fractionally
integrated generalized autoregressive conditional heteroscedastic (FIGARCH) models due to their
long memory for examining persistence in stock return volatility. There are several existing studies
that adopt volatility to determine the association with sustainability (see, for instance, Harjoto and
Jo [7]; Jo and Na [10]; Becchetti et al. [47]), but few on the dynamics of conditional variance with daily
stock return. This study is among the first to use daily sustainability news frequency as a proxy for
corporate sustainability engagement to assess the impact on stock return volatility. For comparison
purposes, we also use companies’ general news frequency and Google search frequency to assess
the impact.

3. Sample and Methodology

3.1. Sample and Return Series

This study examines the relationship between stock return volatility and sustainability news
release of the listed financial firms in China. We obtained the daily stock price samples of the listed
financial firms and their financial report information from the Bloomberg database. The sample period
was 24 December 2007 to 21 March 2018. For sample selection, the initial sample included all the
financial companies listed in both the Shanghai and the Shenzhen Stock Exchanges. We then excluded
companies listed after 2008 (to ensure correct data on sustainability news releases) and those that were
de-listed during the sample period. In addition, we also excluded listed companies that were relatively
small in terms of total assets and market capitalization. This is because studies have found that
sustainability engagements are positively associated with large firms both in terms of total assets [48]
and market capitalisation [49]. As a result, our dataset consists of 30 listed financial companies with
80,190 daily observations in total, ranging from 1 December 2007 to 31 March 2018. The lists of our
sample companies are shown in Appendixs A and B (Tables A1 and A2).

To mitigate the effect of size bias, we adopted a weighted approach to determine the stock return
of the financial firms listed in the Chinese stock markets. The weight was assigned to each firm
based on its market capitalization. This approach is supported by the stakeholder theory, which states
that large entities are more likely to be influenced by stakeholder media [50], where instruments in
communication are used to increase resources and corporate influences, leading to higher sensitivity to
media exposure [51]. Let S;; denote firm i’s stock price at time t; WI;; be the weight at time ¢, and Market
cap;; be firm i’s market capitalisation at time ¢. The stock return, r;, is calculated as follows:

Wiy = i bt 4 q "
Si
ri = W x 100 x log( s,-,ff1>'

3.2. Sustainability News Information Arrival

The concept of sustainability development or corporate sustainability has been defined in various
ways. The most commonly cited formulation for sustainability is provided by the World Commission
on Environment and Development, that sustainable development shall “meet the needs of the present
generation without compromising the ability of future generations to meet their own needs” [52] (p. 43).
The interpretation of this definition is often related to human welfare and well-being, which should be
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sustained in the long run without raising concerns about impacts on future generations [53]. In this
study, we apply these definitions of corporate sustainability to the case of China, defining the major
sustainability themes promoted by the Chinese government as the indicative measures of corporate
sustainability. Based on the long-term aims of sustainability and the concept of corporate sustainable
development in the Chinese context, we define corporate sustainable news as information from news
releases about a company’s development that fits into the scale of the sustainability themes promoted
by the government (environmental protection and social responsibility). To ensure that sustainability
information is genuine, the news release must specify that the sustainability activities are associated
with and have been integrated into the company’s business strategies and operations.

To collect sustainability news information, we have used Bloomberg News, Baidu News search
engine and Google News search engine in the data collection process. In particular, we first collected
news from Baidu News and Google News search engines by using a series of keywords that fit into
the concept of corporate sustainability. The key words were developed based on a series of themes
under ‘sustainable development’ that were recently promoted by the 19th National Congress in China,
which covers the main issues in environmental protections and social responsibility. Because news
about our sample companies is often released in Chinese and English, we used both languages in
our keyword search for sustainability news. These keywords used in Baidu News and Google news
include social responsibility (% 57 1E), labour (57 T.), human rights (A#Y), product responsibility
(7% i 5T 1E), economy (435F), environment (3£3%), ecology (4£ %), nature (H %), green (4%f2), emissions
reduction (J##), energy saving (77 i), and environmental protection (F/{%). Then, we collected and
manually processed all the keyword-related news based on firm, time and relevance to determine
the frequency of each sample firm’s daily news associated with its sustainability engagement. In
order to differentiate sustainability news and other types of company news, we applied the following
two criteria: First, the news must be related to a company’s sustainability practices that are directly
associated with the government’s sustainable development policies. Second, the news must mention
that such activities are a part of the company’s sustainability business strategy, so that the sustainability
practices reported in the news are reflections of sustainability through business operations (e.g., banks
may apply screening when introducing products to promote customers’ business ideas towards new
energy’). If the news fits into the criteria, we record its frequency. It is also worth noting that our news
frequency dataset does not include news reproduced or reprinted by other media to avoid double
counting of the same news from the original media reporter.

Apart from Baidu News and Google News, we also used the Bloomberg News database. We first
searched for Company News, then collected the sustainability news under the ESG (environment,
social and governance) category based on our previous criteria, and finally recorded the number of
daily news items associated with corporate sustainability. Similarly, we excluded news reproduced
or reprinted by other media to avoid counting it twice. Consequently, the final sustainability news
proxy includes the sum of the amount of news from all three databases. Again, we used the weighted
sustainability news frequency (WSNF) in this study to accommodate the size effect. It is defined as:

WSNF; = WI;; x SNF;, 2)
where SNFj; is the sustainability news frequency for firm i, and WI; is the weight for firm 7 at time ¢.

3.3. Other News Information Arrival

To compare the news’ influence on stock return volatility, we divided all news into sustainability
news and other news information, which includes a company’s general news and general public
news of interest to the company. Companies’ general daily news frequencies (GNF) were collected
from the Bloomberg News database, which contains more than 1000 different news sources globally
and over 90,000 web sources and social media. The major media include Dow Jones Newswires
and the Wall Street Journal, as well as the central news agencies in China, e.g., The Central News

37



Sustainability 2018, 10, 3361

Agency, Xinhua News Agency, China News Agency, and ENET Communication Agency. Due to the
comprehensiveness of the Bloomberg database, the frequencies of companies’ general news were
directly collected from Bloomberg News Trend.

Recently, Internet usage has emerged as an important source of information for public opinion
about a company’s performance. Traditionally, people’s interest in a topic is collected through surveys
to measure the extent of awareness or support from the public for a decision made by a company [54].
However, as search engine technology develops, Google has become a reliable and valuable resource for
people to obtain information, and it has become the most popular search engine in the world [55]. In this
paper, to compare the sustainability news impact, we constructed a Google Trends Frequency index
(GTF) as a proxy of public interest in a company’s general business activities. It measures the popularity
of a company in the Internet search, and ranges from zero to 100 based on the frequency of a search
item relative to its previous-day ‘popularity’. GTF is adopted as another proxy for news information
arrival given its representation of people’s interest about a topic or theme [56]. In particular, we entered
a sample company’s name in the search engine in English, Simplified Chinese and Traditional Chinese
to collect all the search results, then processed the news and finally calculated the final GTF index for
each sample company accordingly.

A weighted index was also adopted in the calculation of GNF;; and GTFj;. At time t, the weighted
GNF and GTF are:

WGNEF;; = Wi x log(GNF;) 3)
WGTF; = WI;; x log(GTFj).

3.4. Methodology and Model Specification

To analyse the relationship between sustainability engagement news and stock return volatility
over time, we considered the generalized autoregressive conditional heteroskedasticity (GARCH)
family model in this study. Since the autoregressive conditional heteroskedasticity approach (ARCH)
was first proposed by Engle [57], many significant theoretical and empirical developments have
emerged in the literature [58-63]. GARCH family models have enjoyed popularity among academics
because of their ability to capture some of the typical stylized facts of financial time series, such
as volatility clustering [64], and also to take into account the feature of volatility over a long
period of time and provide good in-sample estimates [65,66]. The symmetric univariate GARCH
model originally proposed by Bollerslev [67] has been extended to incorporate various kinds of
features, such as asymmetries, long memory persistence, and regime switches [63,68-70]. McAleer [71]
reviews a wide range of models of financial volatility, univariate and multivariate, conditional and
stochastic, and McAleer and Medeiros [70] discuss recent developments in modelling univariate
asymmetric volatility.

The exponential GARCH (EGARCH) model proposed by Nelson [72] has become one of the two
most widely estimated univariate asymmetric conditional volatility models for its ability to capture
asymmetry and (possible) leverage [73,74]. Given that EGARCH is a discrete-time approximation to
a continuous-time stochastic volatility process in logarithms, conditional volatility is guaranteed to
be positive, but the model requires parametric restrictions to ensure that it can capture the (possible)
leverage [73]. McAleer and Hafner [74] showed that EGARCH could be derived from a random
coefficient complex nonlinear moving average (RCCNMA) process. Chang and McAleer [75] further
derive the regularity conditions for asymmetry in EGARCH to show that, in practice, EGARCH always
displays asymmetry, though not leverage. In order to testify the impact of condition volatility on
stock return, a conditional variance term is added to the mean equation in the constructed EGARCH
variance-in-mean model. In this study, we modify the EGARCH variance-in-mean model by adding the
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sustainability news variable into the mean equation in order to examine the hypothetical associations
between stock return, volatility and sustainability news release [15], specified as follows:

rt = bg + bahy + by News; + ¢;

er =1y, /2 1(0,1,0) @)
1 — €1 1 B €11 _E €11 ;
Og(ht) ‘UJF[X\/E‘F;B Og(ht 1)+'7{ \/}E ( \/}E >}

where r¢ is the daily return of stock price. News; stands for the weighted daily sustainability news
frequency (WSNF;), the weighted daily general news frequency (WGNF;), and the weighted Google
Trends frequency (WGTF;), respectively, and ¢ is the standard error at time. /; is the conditional
volatility of ; at time t. 11, is the standardised residual of ¢; with zero mean, one-unit standardisation in
student-t distribution, where the degree of freedom is v. Lastly, in the variance equation, the coefficient
B captures the degree of volatility persistence that measures how quickly the present shock dissipates.
EGARCH (1,1) is covariance stationary if § < 1; however, a relatively greater value in 8 implicates the
present shock will influence volatility in the long run [72]. Asymmetry exists for EGARCH if a # 0,
while the leverage effect exists if « < 0 and a <y < —a [74]. In the benchmark case that no news impact
is examined, we should remove the news variable from the mean equation.

To address our research concerns and also serve as a robustness check of the EGARCH results,
we then continued the study by employing the fractionally integrated GARCH (FIGARCH) to test
the memory of the volatility of stock return. FIGARCH is based on the application of the fractional
differencing operator to the autoregressive structure of the conditional variance by assuming that
it follows a hyperbolic rather than exponential decay [76]. Extended from the family of GARCH
models, Baillie et al. [76] proposed the FIGARCH model, which provides additional features
for volatility clustering with good in-sample estimates [65,66]. Chang et al. [77] suggest that the
FIGARCH(1,d,1) model outperforms its GARCH(1,1) counterpart (see also Ho et al. [14]). Since the
introduction of the model, many significant empirical studies on long memory have emerged in
the existing literature [14,78-81]. In this study, we adopt FIGARCH to investigate the long-term
memory in the conditional volatility of the stock return and how volatility persistence is affected by
a firm’s sustainability news releases and other firm-specific general news releases. We modify the
FIGARCH(1,d,1) model by including the news variables as follows:

¢ = w+ by News; + ¢;, where ¢ = vy,
b(L)hy = w + [h(L) —o(L)(1- L)"’] e, ®)
b(L) =1—biL, and B(L) =1— 2L,

where ¢; is the error at time t, /; is the conditional volatility of ¢; at time f, 1; is an identical and
independent sequence following a specific distribution, L is the lag operator, (1 — L)d is the fractional
differencing operator, and d is the long-memory parameter. News; stands for the weighted daily
sustainability news frequency (WSNF}), the weighted daily general news frequency (WGNF;), and the
weighted Google Trends frequency (WGTF;), respectively. The stationary long memory process for
volatility is assessed through the parameter, d, which lies between 0 and 1. The FIGARCH model
offers higher flexibility when modelling conditional variables due to the nests of covariance stationary
GARCH when d = 0, where in the integrated GARCH (IGARCH), d = 1. The IGARCH process seems
to be too restrictive as it implies infinite persistence of a volatility shock and in most of the empirical
situations the volatility process is found to be mean-reverting [76]. Under the FIGARCH model,
the persistence of shocks to the conditional variance, which is also referred to as a long memory
process of persistence, is captured by a fractional differencing parameter 4 with a range from 0 to 1.
When d = 1, a unit root is subjected, and it shows a permanent shock effect similarly to the IGARCH
model; whereas when d = 0, an ordinary GARCH process ensures that no long-memory persistence is
involved [76]. The FIGARCH model implies a slower hyperbolic rate of decay for a lagged shock in
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the conditional variance equation so that the fractional differencing parameter provides important
information about the pattern and speed with which shocks to volatility are propagated, which implies
that the effect of a volatility shock is mean-reverting and is also quite persistent.

4. Data Analysis and Implications

4.1. Descriptive Statistics

Table 1 presents the descriptive statistics of the stock returns and news variables. Panel A reports
the descriptive statistics of the daily stock returns of the financial companies. The mean return
among the 30 sample firms is less than 0, and the median of 0 confirms the negative average return.
The standard deviations of the returns are 0.8487 and 0.6449, indicating that they are considerably
volatile. Both stock price returns are leptokurtic, indicating potential higher peak clustering, where the
skewness of stock price return is slightly negative. The prices and daily returns of these stocks are
presented in Figure 1. It can be seen that both stock prices and returns are more volatile during the
Global Financial Crisis (GFC) period in 2008-2009 and also during China’s stock market crash in the
period 2015-2016. The stock prices are relatively flat during 2011-2015 (with the exception of 2013),
as are the stock returns.

Table 1. Descriptive statistics of daily data.

Var. Mean Std. Dev  Median Min. Max. Skew. Kuro. Obs.
Panel A: Descriptive statistics of stock price return
I —0.0018 0.8487 0.0000 —4.7958 4.2516 —0.1240  7.4307 2673
Panel B: Descriptive statistics of news frequency
SNF; 0.1349 0.1646 0.1000 0.0000 2.0000 3.0131 20.3135 2673
GNF; 5.9828 4.6825 4.6500 0.0000 32.7500 1.4506 5.5448 2673
GTF; 47.7899 15.3058 49.3681 9.0526 88.9474 —0.2663  2.3256 2673

Panel C: Descriptive statistics of news variables

WSNF; 0.1468 0.1796 0.1034 0.0000 2.1997 3.0795 21.2409 2673
WGNF; 1.4495 0.9289 1.5369 —2.9957 3.4889 —1.0312 5.2408 2673
WGTF; 3.8585 0.3744 3.9530 2.2450 4.5300 —1.0619 3.7932 2673

Note: Var. stands for variables. Std. Dev stands for standard deviation. Min. stands for minimum. Max. stands for
maximum. Skew. stands for skewness. Kuro. stands for Kurtosis and Obs. stands for the number of observations.
rt is the daily return of the sample financial firms. GNF; is companies’ general news frequency, and WGNF;
is weighted general news frequency. SNF; is sustainability news frequency, including the frequency on news
particularly regarding corporate sustainability. WSNF; is weighted sustainability news frequency. GTF; is Google
Trends frequency, indicating a popularity search index in Google about a company. WGTF; is weighted Google
Trends Frequency.

The descriptive statistics of all the news variables are shown in Panels B and C of Table 1. The mean
of GNF; is 5.9828, with a range between 0 and 32.75. As for the weighted variable, the standard
deviation of WGNF; drops substantially to 0.9289, and the skewness changes from positive to slightly
negative. For SNF;, the mean is relatively low at 0.1349 compared to other general news, and the
variable is significantly positively skewed, even using the weighted approach. GTF; has a mean of
47.7899, which indicates that sample companies are generally popular in a Google search. When we
consider the weighted approach, the standard deviation of the variable is reduced to 0.3744, in which a
negative skewness is observed.
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Figure 1. Daily stock price in financial companies and returns.

The frequencies of news releases of the three news variables are plotted in Figure 2.
For sustainability news releases, the frequency was generally low during the GFC in 2008-2009,
which may suggest that companies are less engaged in sustainability during the crisis periods.
This was further shown in mid-2015 and 2016 during the Chinese stock market crisis, when the
trends became lower and showed a flat pattern. Furthermore, the sustainability news frequency
fluctuated extensively from 2010 to 2015. It is also noted that the peaks in sustainability news releases
show some correspondence with the peaks in the stock prices particularly around 2013, 2014, 2016,
and 2017. This preliminary visual observation indicates that there might be a positive association
between sustainability news releases and firm stock prices. For GNF;, the number of general news
releases was generally low during the GFC period in 2008-2009, and a number of peaks were formed
after the second half of 2010. Interestingly, the amount of company general news decreased extensively
after the Chinese stock market crisis in 2016 when the stock price increased, while the amount of
general news increased and fluctuated substantially between 2011 and 2015 when the stock price
decreased. This observation may indicate that the financial firms are more inclined to release news
when the stock price is low, whereas less news is released when the stock price is relatively high.
Regarding Google searches, the overall trend is considerably stable during the sample period, with the
exception of several notable drops. The frequency changes of Google searches show a similar pattern
to the stock prices, suggesting that investors and business stakeholders or even the general public are
more likely to use Google searches for company news when their stock prices are low.
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Sustainability News Freq. vs. General News Freq. vs. Google Trens Freq.
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Figure 2. The number of sustainability news vs. general news vs. Google searches.

Given that the stock price returns are more volatile, especially during the GFC period in 2008-2009
and post-GFC in 2013, and the news variables do not show a distinctive pattern during the sample
period, we follow Ho et al. [15] to assess if any distinctive patterns in the news series can be observed
during the identified calm or turbulent state in stock returns by adopting a moving average window
approach. Itis arguable that volatility in a calm state is relatively smaller due to policies and regulation
controls, whereas return in a turbulent state is more volatile. To investigate the relationship between
the news variables and the stock return, we set the length of the moving window to 100 and calculate
the mean of the first 100 observations. We then continue the process to calculate the mean of the 2nd
to 101st observations and so on, until the mean of the last 100 observations is calculated. We plot the
moving average of the news series and stock return in Figure 3, which will allow us to determine the
different states based on the turning points. More specifically, we call the periods in which the moving
average continues to increase the turbulent state, and the rest the calm state. It can be seen in Figure 3
that there is no steady pattern among the variables, with the exceptions of GNF/SNF and the return
between 2008 and 2010. In contrast, the relationship between GTF and return shows a substantial fall
during the same period. Hence, this study is less likely to be affected by policy switching and/or
structural breaks. In addition, notably in Figure 3, the moving window shows a negative association
between returns and SNF during the 2008-2009 GFC and the 2015-2016 financial market crisis in China.
A possible explanation is that, during the crisis period, the market is more interested in information
relating to firms’ financial performance than to their sustainable practices; hence, the market is less
reactive to sustainability disclosure [82]. This may also indicate that the market is more likely to have
a diverse interpretation of information that is costly to access and to determine its genuineness [7].
As such, the market could not indicate whether sustainability engagement is truthful or bluffing.
It may subsequently lead to different responses among the market participants, thereby increasing the
volatility of the stock returns. It is also interesting to note that the extent of the negative association
between return and SNF is relatively higher in the 2008—2009 GFC period than during the 2015-2016
crisis. This finding is consistent with our casual observation that sustainability in China has become a
mega-trend, where investors and business stakeholders are more aware of sustainability issues and
firms have become more critically observed by society, which has put more pressure on them to act in
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sustainable ways and prioritize sustainability engagement in their business operations. This pattern
can also be observed when we compare the trend for the moving window between GNF and return,
and that for GTF and return during the two crisis periods.
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Figure 3. Moving average window of stock price return vs. news variables.
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It is also interesting to note that the relationship between stock returns and sustainability news
release varies across the different states. Both are relatively less correlated in the turbulent state and
highly correlated during the calm state. This pattern may be associated with investors’ short-term
opportunistic behaviour and the government’s direct market intervention, especially during the
turbulent state. On the other hand, the observed distinctive pattern between stock returns and
sustainability news flows since 2011 becomes more visible, which may be associated with the dominant
social paradigm since then. In contrast, the correlations between firm-specific general news and
popularity in Google searches and the stock return are less noticeable.

4.2. The EGARCH-M Framework

We begin with an estimation of the benchmark model and then the full model to assess the
news impact on stock return and volatility. The optimal ARMA orders are determined based on the
Akaike Information Criterion (AIC). The estimation of the parameters of the model was undertaken
through the conditional maximum likelihood method. The stock price returns are firstly fitted into
the benchmark model (without news variable) and then the full model with news variable. The news
variable in the full model is proxied by the sustainability news variable, the general news variable,
and the Google search-based variable, respectively. Table 2 reports the results.

Table 2. Estimation results of the EGARCH-m model.

P inability News (WSNF) General News (WGNF) Google Search (WGTF) Benchmark Model
byo (constant) 0.0558 (p = 0.0000) 0.5667 (p = 0.0000) 4.0442 (p = 0.0000) 0.0209 (p = 0.1098)
ba 0.1743 (p = 0.0000) 07709 (p = 0.0000) 0.5595 (p = 0.0000) ~0.0156 (p = 0.4209)
by 2.9819 (p = 0.0000) 1.7560 (p = 0.0000) 2.2062 (p = 0.0000) -
w(constant) —0.1231 (p = 0.0000) —0.2691 (p = 0.0000) —0.5206 (p = 0.0000) 0.0070 (p = 0.0005)
o 0.1601 (p = 0.0000) —0.1747 (p = 0.0000) ~0.3292 (p = 0.0000) ~0.0044 (p = 0.0000)
B 0.9679 (p = 0.0000) 0.6388 (p = 0.0000) 0.8177 (p = 0.0000) 09934 (p = 0.0000)
Y —0.0530 (p = 0.0000) 0.0273 (p = 0.0982) —0.1063 (p = 0.0000) 0.1284 (p = 0.0000)
Log lik. 1081.085 5567.7940 116.5570 —2881.932
AIC —0.8094 2.0984 0.0488 2.1616

Note: The table shows estimation results of the following EGARCH Variance-in-mean (1,1) models. Log lik. is log
likelihood. AIC is Akaike Information Criterion.

As shown in Table 2, the estimates of all the news variables are significantly positive.
In comparison with the benchmark models, the log likelihood values are remarkably improved
in the cases for the full models, and the values of the AIC also suggest that models with news
variables, especially sustainability news, are preferred. More specifically, the results indicate that
a sustainability news release can significantly increase stock returns. With the inclusion of the
sustainability news variable, the persistence of the stock return volatility has been reduced to 0.9679
from 0.9934, as in the case with the benchmark model. The results seem to suggest that the market
responds favourably to firms’ sustainability news releases, as the news signals to the investors that
firms are engaged in sustainable strategies. The finding of a significant positive relationship between
sustainability news and stock returns suggests that public exposure of a company’s sustainability
engagement through news releases can increase shareholders’ investment confidence and help
mitigate stock return volatility. This is consistent with our Hypothesis 1, which predicts a positive
relationship between sustainability engagement, market confidence, and stock returns. The results
lend support to the findings of Mehran [83] and Jenter and Kanaan [84], and confirm that sustainability
engagement-related information will increase market confidence and have impacts on value creation
as sustainability-integrated firms are viewed as being more likely to care about creating long-lasting
financial success by implementing sustainability in their strategy. The results also support the argument
that information asymmetry can be overcome by the dominant social paradigm if sustainability has
been included. The results are consistent with existing studies where information about sustainability
engagement is negatively associated with firm risk through volatility [3,10]. This is especially the
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case in China given its unique institutional features. As business activities are often influenced and
to some extent driven by government policies [85], it is often observed that market performance is
very sensitive to the direction changes of government policies. As such, with the recent promotion of
“sustainable development” by the Chinese government, there would be a transition from the dominant
social paradigm to the embodiment of the “sustaincentric paradigm” [86], a result of which would be
a strong link between firms’ sustainability engagement and stock returns as the market believes that
sustainability-engaged firms will have high future returns. Furthermore, as sustainability engagement
aims to boost wealth creation in the long term, decisions on sustainability engagement will strengthen
asset performance in the future [18], which will lead to less speculative investment in the market and
also help reduce return volatility. Therefore, we should accept our Hypothesis 1 given the evidence
that news releases on corporate sustainability engagement increase market confidence, positively affect
stock returns, and help reduce stock return volatility.

Similar results are found for the other two types of news variables. These findings confirm that
news releases add explanatory power to the variance of stock returns, and are also consistent with the
existing literature. The asymmetric effect is captured by «. As can be seen in Table 2, all the estimates
for o are significantly different from zero, confirming the existence of an asymmetric effect. In the
sustainability news model, « is significantly positive at 0.1601, and negative for the rest of the models,
suggesting the presence of leverage effects in the models with general news and Google search news.
As a special case of asymmetry, leverage captures the negative correlation between return shocks and
subsequent shocks to volatility [74,87]. Our results provide further evidence that the stock return
volatility is affected differently by positive and negative general news and Google search news, but is
less likely to be affected by the sustainability news. This finding is consistent with existing studies on
information asymmetry, where, in a semi-efficient market, investors are more responsive to negative
news due to the management’s speculative behaviour [11]. It also has important implications for firms’
news release decisions as the market responds to different types of news differently. Under the notion
of sustainable development, firms that engage sustainability outperform those less sustainable firms
financially in the long run [4]. As such, the market participants would link sustainability engagement
with corporate financial stability in the long run, which helps reduce speculative behaviour in the
market, but it is not observed for the general news release. We find evidence that, due to the presence
of asymmetric and leverage effects, the release of firm-specific general news and being ‘popular” in a
Google search may not always be favourable because negative news will cause increases in stock return
volatility. In contrast, such leverage effect does not exist for sustainability news releases. In addition,
sustainability news releases affect stock returns favourably, and the log likelihood values for the
model with sustainability news variables are also remarkably improved compared to the benchmark
model. This finding is consistent with stakeholder theory, and also with our Hypothesis 2 that market
reaction is more volatile to negative than to positive general news in comparison with the response to
sustainability news.

4.3. The FIGARCH Framework

To address our research concerns, and also as a robustness check for the EGARCH results,
we continue this study by employing the FIGARCH framework to test the memory of the volatility of
stock return. We fit our data into the FIGARCH specifications and reported the estimation results in
Table 3. As can be seen in Table 3, the model without news variable has the largest estimate for the long
memory parameter d. When news variables are included, the volatility persistence is reduced to below
0.5. The results further suggest that volatility persistence is largely explained by news flows. However,
the impact of different types of news on the persistence is different. It is found that sustainability news
releases cause the largest drop in volatility persistence, followed by Google search engine and then
general news. This finding is consistent with our early conclusion and supports Hypothesis 2.
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Table 3. Estimation results of the FIGARCH (1, d, 1) model.

Parameter Sustainability News (WSNF) General News (WGNF) Google Search (WGTF) Benchmark Model

M (constant) 0.0066 (p = 0.0000) 0.0055 (p = 0.0000) 0.0092 (p = 0.0000) 0.0224 (p = 0.1447)
b1 0.0233 (p = 0.0000) —0.0014 (p=0.0000) ~0.0107 (p = 0.0000) -

w (constant) 0.0014 (p = 0.0000) 0.0009 (p = 0.0000) —0.0001 (p = 0.1679) 0.0022 (p = 0.0082)

o 0.0423 (p = 0.0000) 0.0353 (p = 0.0000) 0.0449 (p = 0.0000) 0.0000 (p = 1.0000)

B 0.9008 (p = 0.0000) 0.9039 (p = 0.0000) 0.9002 (p = 0.0000) 0.9395 (p = 0.0000)

d 0.4014 (p = 0.0000) 0.4398 (p = 0.0982) 0.4016 (p = 0.0000) 0.7007 (p = 0.0000)

Log lik. —4019.846 —4036.078 —4235.052 —2884.184
AIC 3.0145 3.0266 3.1755 2.1640

This table presents the summary output for FIGARCH (1, d, 1) model fitted with normal distribution. d is a factional
differencing parameter. For the explanation of the variables, please see Table 1.

Thus, it has been demonstrated that news releases relating to corporate sustainability engagement
will affect stock return positively and reduce the volatility persistence. The results are consistent with
and support the stakeholder theory.

5. Conclusions

In this study we have empirically examined the impact of sustainability engagement information
on financial firms’ stock returns and volatility by employing the EGARCH-M and FIGARCH models
using data from the Chinese stock market. We posit that market participants are less likely to face
information asymmetry when they deal with sustainability engagement news, as sustainability is
adopted in the dominant social paradigm in the context of China. Information asymmetry exists
due to the cost, accessibility and reliability of the information. We hypothesize that the promotion
of sustainable development by the Chinese government increases information credibility towards
corporate sustainability engagement, and relevant news can effectively increase market confidence,
thereby reducing market dispersion through stock return volatility. Using a sample of the Chinese listed
financial firms during 20072018, we find evidence of a positive association between sustainability
engagement and stock returns, which is consistent with our hypotheses. The results show that firms
with higher frequencies of sustainability news releases are associated with higher stock returns,
suggesting that the market looks favourably on firms’ sustainability news releases and sustainability
engagement increases market confident and reduces stock return volatility. This contrasts with the
market response to other types of news flows such as firm-specific general news releases and popularity
in Google search engine. It is also found that stock return volatility is influenced by all types of news,
and the volatility persistence is substantially reduced after incorporating news variables, suggesting
that volatility persistence is mostly explained by news flows. In particular, sustainability news releases
have a greater impact on volatility persistence than the other two types of news releases, and there is
no evidence indicating the presence of a leverage effect for sustainability news releases. This finding
is consistent with our hypothesis of an asymmetric market reaction to positive and negative news
associated with firm-specific general news releases and popularity news in Google search engine in
contrast to the response to sustainability news.

The results also support the argument that information asymmetry can be overcome by the
dominant social paradigm if sustainability has been included. This finding is consistent with our casual
observation that, due to its unique institutional features, the Chinese government’s recent promotion
of “sustainable development” has caused a transition from the dominant social paradigm towards the
embodiment of the “sustaincentric paradigm” [86], which would lead to a strong link between firms’
sustainability engagement and stock returns. This will lead to less speculative investment in the market
and hence to low return volatility. These findings imply that the market expectation can be driven by a
social paradigm, given that sustainability is considered as a priority task by the government, and hence
it has important implications for market efficiency and effective portfolio investment decisions.
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Appendix A

Table Al. Firm size of sample companies (total assets in millions of RMB).
Date Stock Code

000001 002142 600000 600015 600016 600036 601009 601169 601328 601601
2007 352.54 75511 91498 59234  918.83 131096  76.06 35422 211044 322.34
2008 474.44 103.26 130943  731.63 1054.35 1571.79  93.70 417.02  2556.41  317.89
2009 587.81 163.35 162272 84545 142639 2067.94 149.56 53346  3309.13  397.18
2010 727.21 26327 219141 104023 182373 240250 22149 73321 3951.59 47571
2011 1258.18 260.50 2684.69 1244.14 2229.06 279497 281.79 95649  4611.17  570.61
2012 1606.54 37270 314571 1488.86 3212.00 3408.09 343.79 111996 5273.37  681.50
2013 1891.74 462.19  3680.13 1672.44 322621 401639 434.05 1336.76 5960.93 723.53
2014 2186.46 554.11 419592 1851.62 4015.13 4731.82 57315 1524.43 626829 825.10
2015 2507.145 71646 504435 2020.60 4520.68 547497 805.02 184490 715536 923.84
2016 2953.43 885.02  5857.26 2356.23 5895.87 594231 1063.90 2116.33 8403.16 1020.69

601166 601939 601988 601998 601398 601628 600837 601318 600030 600369
2007 851.34 6598.18 5991.22 101118 8683.71  933.70 95.34 69222 189.65 -
2008 1020.90 755545 6951.68 1319.57 9757.14  987.49 74.68 704.56  206.80 8.02
2009 1332.16 9623.36  8751.94 1775.03 11,785.05 1226.25 120.73  935.71  153.17 14.97
2010 1849.67 10,810.32 10,459.87 2081.31 13,458.62 1410.57 11541 1171.62 14828 22.77
2011 2408.80 12,281.83 11,829.79 2765.88 15476.86 1583.90  98.97 228542  168.50 17.76
2012 3250.98 13,972.83 12,680.62 2959.93 17,542.21 189891 12648 284426 271.35 17.25
2013 3678.30 15,363.21 13,874.30 3641.19 18,917.75 197294 169.12 3360.31  479.62 29.99
2014 4406.40 16,744.09 15,251.38 4138.81  20,609.95 2246.56  352.62 400591  616.10 58.20
2015 5298.88 18,349.49 16,815.60 5122.29 22,209.78 2448.31 576.44 4765.15 597.43 71.74
2016 6085.90 20,963.71 18,148.89 5931.05 24,137.26 2696.95 560.86 5576.90  189.65 70.99

Appendix B

Table A2. Firm size of sample companies (market capitalisation in millions of RMB).

Date Stock Code

000001 002142 600000 600015 600016 600036 601009 601169 601328 601601
2007 80.76 - 229.94 80.47 21458 55659  35.081 12679 63948 = 380.77
2008 2.94 17.00 75.01 36.28 76.61 180.14 15410 55.49 236.46 85.62
2009 75.70 43.73 191.52 61.98 175.30 344.65 35.54 12.04 425.43 220.80
2010 55.03 35.76 177.78 54.40 136.66  291.35 29.51 71.24 339.02  207.31
2011 79.87 26.42 158.37 76.92 155.57 259.50 27.55 57.79 275.04 162.24
2012 82.08 30.74 185.04 70.89  219.184  296.70 27.31 81.84 358.38  205.41
2013 100.42 26.62 175.90 7631 213213  283.85 24.02 66.10 30021 18235
2014 180.97 51.12 292,67 119.86 351.531 413.75 43.49 11542  469.83  290.60
2015 171.56 60.49 340.80  129.72  329.453 44144 59.59 13344 41280 25554
2016 156.26 64.89 35043 11594 317.773  437.77 65.68 148.42 40227  241.77
2017 228.37 90.29 369.54 11540 293156 717.57 65.65 151.17  368.74  375.35

601166 601939 601988 601998 601398 601628 600837 601318 600030 600369
2007 259.30 146828 1443.64 328.35 247179 148546 22594 70649  295.95 222
2008 73.00 87547 67058  131.74 1186.85 542.69  66.727  211.77  119.15 1.73
2009 201.55 137534 1051.10 291.58 1836.22 911.17 157.89 416.88 210.65 36.15
2010 144.12 1464.68 92221 19281 1537.88  643.84 7932 479.34 12522 27.01
2011 135.05 1100.50 76492  181.65 1436.39  483.21 60.97 29482 10775 20.04
2012 180.03 1247.06  803.68  193.08 147473  597.07 98.91 380.17  150.02 20.74
2013 193.19 113755 745.87  172.38 1302.25 45591  107.33  369.40  144.90 23.06
2014 314.36 1290.58 1143.75 333.81 168245 89252  218.02 593.40  361.07 62.91
2015 325.22 1124.09 108737 292.89 157485 74555 167.12  658.05  224.93 55.89
2016 307.50 1336.77 98249 28394 155020 636.17 168.04 64242  190.14 40.25
2017 352.95 14,499.25 1104.18 199.71 212629 57794 13635 1238572 219.32 26.14
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Abstract: This paper seeks to establish the relationship between economic efficiency and social
efficiency to analyze the sustainability of banking in Europe. The type-effect has been analyzed,
as stakeholder value banks—cooperatives and saving banks—should not be less socially and
economically efficient than commercial banks. This European analysis was made using the Bankscope
database, as it provides a unique insight into the stakeholder view that clarifies, by an analysis of
two-stage boundaries, that there is no single model of social and economic efficiency according
to the type of financial entity in Europe. These findings contribute to the social cost paradox and
shared value perspective, and more broadly to stakeholder theory. It is established that a tradeoff
between economic and social efficiency is not needed. There are different behaviors in different
European countries. Moreover, our results could lead to the development of social indicators of the
sustainability aspects of organizations without resorting to traditional accounting.

Keywords: stakeholder theory; sustainability; risk; social efficiency; banking; cooperative banks;
Data Envelopment Analysis (DEA)

1. Introduction

The situation of financial institutions is changing: regulation, governance, digitalization, and
supervision are aspects that make banks change. These changes are still ongoing, but there is a need to
assess whether business models are sustainable, even in adverse scenarios. The banking crisis is now
at an end, enabling us to analyze the social and economic situation of financial institutions, and lay the
foundations for a new story of banking in Europe. The efficiency of banks is one of the measures used
to organize this sector, and if this measure is developed to achieve sustainability it will be marked a
management line towards the purpose of sustainability of financial institutions, not only doing well
but also doing good for all stakeholders. Traditionally it has applied bank efficiency from a general
economic perspective, but for the purpose of this analysis, new, more social and sustainable aspects
have been considered. Financial institutions that adopt a more social approach based on stakeholder
value, namely cooperative and savings banks, tend to be secondary in nature [1,2], although in Europe
they account for more than sixty percent of the market [3]. This paper will pay attention to them and
use them to show a different view of the sustainability approach in banking.

Then, although most of the research regarding bank efficiency focuses on the economical
view [4-6], a number of papers focus on the social efficiency of financial institutions [2,7,8]. In general,
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a tradeoff between economic and social efficiency (probably because of the strong influence of financial
theory), when one increase other decrease. But, to overcome this problem that we will address here,
there are some previous theories; the paradox of social costs [9] and the shared-value perspective [10]
state that sustainability should be obtained integrating both economic and social efficiencies. In line
stakeholder theory [11], we establish that organizations, including financial entities, should create
value for all stakeholders, and that the Triple Bottom Line [12] include the environment for future
generations, as well.

To the best of our knowledge, no research has explicitly addressed the question of the social
efficiency of European banks (an explanation for the concept of social efficiency is given in the next
section), considering not only commercial, but also cooperative banks. Continuing with the work of
previous authors [2,13-15], we aim to contribute, not only to empirical research on financial institutions,
but also to demonstrate that achieving social efficiency does not necessarily imply a direct decline
in an entity’s economic goals; this is the primary interest of our research. The purpose of credit
cooperatives, framed in the Social Economy, is to create value for workers and society as a whole This
is in juxtaposition to commercial banks, where the shareholder value is the main objective [13]; hence,
banking specialization (type) can influence in the level of social efficiency of each entity; then, the legal
form could thus determine a specific behavior in this line. The country-effect will be also considered
with the aim to develop a unique social efficiency model for European banking.

From certain perspectives may exist a direct link between sustainability and environment;
however, from the Triple Bottom Line [16] there are three aspects of organizations fundamental
for sustainability; economic, environmental, and social. The economic aspects are already incorporated
in the classical financial theory; the environmental ones are referred to externalities in general, and
the social ones; the focus of this paper, raised to the society inclusions as an important element in
organizations; because the interests of stakeholders have been taken into account [11] for a broad
sustainability purpose. It can be debatable the primacy of the different areas in relation to sustainability,
but the relationship between sustainability in a broad sense and the social value of banking activities
are inseparable. The inclusion of the interests of stakeholders is fundamental nowadays because
organizations, in this case, banks, should answer their needs and return to them what they are asking
for, at least because they are using the societal system for a banking purpose. Then, banks should make
an to be socially responsible for sustainability in line that banks should return value to the stakeholders
of banks, and the society in general, what they need: employment, less risks, society supports and
wellbeing; among others [2].

We used the Bankscope database to obtain the variables to analyze the social efficiency and
economic efficiency (profitability) of banking. The research period is 2014 because it is a year considered
“out of the financial crisis effect” (see the literature [3,17] for a comparison analysis between pre- and
postcrisis). An initial postcrisis picture (2008-2013) will lay the foundations for a future longitudinal
study that undoubtedly will be of great importance for banking. However, prior to this, a year-base
analysis will highlight the lack of connections between European countries in social terms. Our results
will consequently strengthen future banking literature, particularly from a European social perspective.
We have used Data Envelopment Analysis (DEA) and a Factorial Analysis of Variance to measure the
efficiency of financial institutions.

This paper makes two contributions. Firstly, whilst previous studies have focused on bank
efficiency to analyze economic efficiency [4], this paper considers another important aspect, namely
social efficiency. Secondly, the European case provides unique information for analyzing the banking
sector as a whole; as we used the population of financial institutions, the results have no sample
bias, therefore shedding light on the real banking situation in which there is a country effect within a
theoretically harmonized Europe in this highly regulated sector. It is to be expected that the European
unification will entail a similar behavior of the entities in the group of EU countries in terms of achieving
social efficiency. The results obtained have potentially major implications in order to encourage
governance based on multiple stakeholder participation in financial institutions: stakeholder value
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banks. The type and country effect should be analyzed in order to come up with a unique European
banking efficiency model: European banking is not yet harmonized. This might contribute to the
development of a sustainable European banking system in order to establish typologies, values, or
regulations depending on the type of each financial institution (see a past paper [1] for an analysis of
banking models in Europe).

The article is organized as follows. Section 2 reviews previous literature on the relationship
between social efficiency and stakeholder theory, taking into consideration the inclusion of credit
cooperatives. Section 3 explains the research hypothesis to establish the basis of the reasoning on the
assumption made, the sample and methodology with the explanation of input/output data. In the
next section, the empirical analysis results concerning country and type effects are shown, not only
for economic efficiency/profitability, but also using social efficiency as a measure for analyzing the
performance of financial institutions. After those results, the analysis of cooperative banks’ social
efficiency is also addressed in Section 4. Finally, in Section 5 a discussion is shown, and Section 6 ends
with the conclusions, limitations, and recommendations for further research.

2. Literature Review and Framework

The efficiency of banks is a major issue that still remains unresolved, at least the social perspective
of efficiency is a gap in the bank efficiency literature; our approach is based on carry on contributions
in this line [18,19]. In the last decade the focus of this social view has been linked, for example, to
specific types of financial institutions, such as microfinance institutions [16-18]. This is due to the fact
that social purpose is inherent to them, and is intended to reduce poverty. In microfinance, studies
that share this aim analyzed, not only the social efficiency of this type of institution, but also the
relationship with economic efficiency and profitability. They concluded that those performances are
correlated (economic and social efficiency), and that socially efficient microfinance institutions are not
financially less efficient. This shows that in this type of institution at least, social responsibility does
not penalize financial efficiency.

In this sense, and based on the Pareto social optimum [20], the notion of social efficiency is
understood as the balance between resources for the purpose of the organization and generation of
value for the society with those resources. Such resources could include equity and external funding,
whilst those that generate value for stakeholders could be the amount of the loans, number of clients,
or economic sustainability. In this regard, the organization is understood as a set of stakeholders with
an aligned purpose, therefore the higher the profits generated for an entity’s stakeholders—excepting
negative externalities (Freeman, 1984)—the greater the social efficiency of an organization [2].

Then, our paper is related to the literature on bank social efficiency. In the model application of
the DEA method to evaluate banks’ efficiency presented below, the social value added approach has
been chosen based on value for society. In this approach the equity (or more commonly, shareholders’
equity) refers to the amount of capital contributed by the owners and accumulated reserves [2]. Bank
deposits consist of total money placed into banking institutions for safekeeping providing liquidity
and act as delegated monitors [21]. Both equity and deposits are defined as inputs [2] including the
resources needed for bank activity [22]. The selection of outputs is based on social generation of value
in banking based on stakeholders approach [19] then, customer loans, labor, social contribution, but
considering the assumed risk level in the bank are defined outputs. Customer loans show the total
lending of money by the bank to other entities, individuals, and/or organizations; labor refers to the
number of jobs held by the entity throughout the year, and social contribution is the sum of the funds
contributed by the bank to the public administration. Finally, the risk level is included as the difference
between the risk admitted by each banking entity, and the provision of funds destined eventually to
cover detected risk in each period. Hence, the optimal bank social efficiency trades off social value
creation for stakeholders and the resources used for the activities of the bank. In the case of banking,
although the values for stakeholders are based not only on market values, but also on non-market
(i.e., free of charge use of financial entities dependencies, training for individuals and companies, or
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newsletter), and emotional ones; due to the lack of generalized and normalized non-market social
values, the social efficiency inputs and outputs of this research are limited to bank accounting-base
data. In this regard, a second limitation should be taken into account, because the result may not be an
optimal reflection of the social value generated by financial intermediation. This may be due to the
atypical interest rates in which the financial market is immersed, with results that may not correctly
reflect the value induced to third parties through the financing processes. This mismatch may have
occurred in 2014, when interest essentially fails to reflect loan value due to the intervention of central
banks. This argument is the reason why the volume of borrowed funds has been chosen as a proxy of
the output, instead of the result obtained with the loans.

Once reviewed, the concept to analyze social efficiency, we proceed to review the studies analyzed
in this paper: the geographic scope, European country, and the typology of financial institution
(specialization).

2.1. Country-Effect Studies in Banking

There are a few European-based studies that focus on making a contribution to bank efficiency.
For example, Chortareas et al. [23] has addressed the influence of financial freedom on European
bank efficiency as a country-effect. They conclude that the freedom of a European country enjoys
influences efficiency: free countries will have relatively higher levels of economic efficiency (cost
reduction view). Another study conducted by Lozano-Vivas et al. [24] analyzed bank efficiency in
ten European countries, concluding that it is lower than expected. Moreover, their findings indicated
that environmental variables play an important role in explaining differences in efficiency. More
recent analyses [14] have used the estimated profit and cost efficiencies of banks within a region as
a proxy for financial quality, and have concluded that regions with more efficient banks are more
resilient to Europe’s financial and debt crisis. In addition, bank sector efficiency is related to economic
growth. Galema and Koetter [25] used a stochastic production boundary model for European bank
efficiency to indicate that the type of banking supervision (Single Supervisory Mechanism-European
Central Bank (SSM-ECB) vs. National Competent Authorities (NCA) influences bank efficiency (cost
and profit), SSM-ECB supervision means lower efficiencies. None of these papers have based their
analyses on social aspects, a welfare state in which employment is generated, a level of infrastructure
is maintained or social risks are limited. In this same line, a recent study, carried out by Fijatkowska et
al. [26], established the performance between Corporate Financial Performance (CFP) and corporate
social-environmental performance (CSP) for Central and Eastern European banks using the DEA as a
methodology. The results suggest that a high economic efficiency entails a high socio-environmental
efficiency, without necessarily creating an inverse relationship. The previous studies of Lozano-Vivas
et al. [24] and Belke et al. [14] include the country-effect as a determinant for bank efficiency. We will
continue their conclusions and focus on country-effect, which will contribute to the European banking
harmonization level analysis. In this sense, bank taxes and risks are incorporated as outputs in the
efficiency analysis.

2.2. Type-Effect Studies in Banking

In terms of type of banking institutions, a number of bank efficiency studies have been conducted.
These include studies based on an analysis of Islamic banks [27,28]. In Islamic banking, the conclusions
are not clear; there is no consensus over the comparison between commercial and Islamic banks in
terms of financial efficiency (see for instance see a past paper [29]). There are some studies addressing
savings bank efficiency [30,31]. They contend that when comparing saving banks and commercial
banks it is important to control the geographical operational level, otherwise, we will establish or
compare culturally, strategically, and tactically different financial institutions. Geography is therefore
a relevant issue, particularly if we wish to provide an effective estimate for savings bank efficiency
levels. Indeed, they display various financial characteristics with far-reaching implications for bank
efficiency. Cuesta & Orea [31] have based their analysis on merger vs. no-merger, using savings
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banks as the sample. They conclude that although merger firms are less efficient at first, they increase
their technical efficiency and exceed in the end. The efficiency of cooperative banks has already been
studied by Lang and Welzel [32] using panel data of German cooperative banks. They base their study
on cost efficiency, rather than social efficiency, continuing the bank efficiency view of that decade to
establish the economic efficiency of cooperative banks. Bos and Kool [33] have subsequently analyzed
401 cooperative banks in the Netherlands, and conducted both profit and cost efficiency analyses.
Their control factors explain less than 10% of profit efficiency, even in a relatively small, homogeneous
geographical area with banks close to each other. They conclude that a number of environmental
factors have an impact on estimated efficiencies; the uncontrolled 90% of profit efficiency suggests
that it is based on managerial inefficiencies. Other more recent studies by Manetti & Bagnoli [7] have
analyzed Italian cooperative banks (a specific type of European credit cooperatives: Italian ‘Banche di
Credito Cooperativo’), and conclude that they are less efficient than traditional banks, probably because
of their statutory commitments. After analyzing the distribution of value added for stakeholders
(system strengthening, member, community, staff, and cooperative system), they have established that
the efficiency of cooperative banks should be developed from a social point of view [34].

2.3. The Purpose of Our Study in Banking

In this line, our study considers a European bank analysis and two aspects in efficiency calculation:
social efficiency and economic efficiency. Financial institution typology, studied in previous literature
(Lang and Welzel [32] for cooperative banks; Tabak et al. [30] and Cuesta & Orea [31] for saving banks;
and Chortareas et al. [23] and Lozano-Vivas et al. [24] for commercial banks; and Bal & Goélctiketi [35]
for industrial banks), probably influences the social and economic efficiency relationship. Specifically,
we have considered three types of financial institutions: commercial banks, savings banks, and
cooperative banks (the former referred to as shareholder value bank and the latter two stakeholder
value banks [3]), to find their differences, placing a particular focus on cooperative banks. Moreover,
we have included, not only economic efficiency based on profitability (it is com