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Insuring uninsurable income
Michiko Ogaku (Nagasaki University)

[Summary]

In an exchange economy composed of risk-averse individuals facing shocks,
these shocks may become uninsurable if they are private information.
Efficient shock smoothing across the economy requires self-reporting of the
shocks that each individual privately suffers. This efficient allocation of
resources leads to growing inequality between individuals, and the problem
remains largely unsolved.

This paper proposes a solution. The proposed mechanism (i) promises
within-period full insurance by postponing risks ; (ii) does not lead to social
ranking among the same age groups; and (iii) is sustainable under some

conditions.

1. Introduction

Efficient risk-sharing is thought impossible when income shocks are
private: truthful reporting forces repeated utility cuts for low earners, so
average lifetime utility plunges to minus infinity a phenomenon known as
“Immiserization” (Green 1987; Thomas and Worrall 1990). Allowing Arrow—
Debreu trade restores efficiency only with public information (Atkeson and
Lucas 1992).

This paper revisits the problem with a simple fix: an inter-period transfer
mechanism that shifts risk across time rather than among contemporaries.
Adapting Marcet and Marimon’s (1992) A-mechanism, the government
promises each agent a fixed consumption level within the period, then adjusts
the next period’s “utility control variable” A according to the reported income
gap.

If absolute risk aversion is moderate relative to the income range, the
mechanism simultaneously delivers:

1. Full within-period insurance and truth-telling,

2. No intra-cohort inequality of opportunity, and

3. Fiscal sustainability—expected government transfer balance stay non-



negative while lifetime utilities converge to a finite random variable, thus
avoiding immiserization.

In a stationary overlapping-generations society, every cohort attains higher
expected welfare than autarky without burdening future budgets.
Subsequent sections formalize the model, prove these results, and confirm

them numerically.

2. Model

A continuum of risk-averse agents faces 1.i.d. income shocks drawn each
period from a finite positive set. Each survives to the next period with
probability o, while newborn cohorts keep population constant. Agents
discount by r; the composite rate B = ar is used throughout. A risk-neutral
government applies a transfer mechanism M, defined by per-period transfers
tt and strictly positive utility control variables At, which become the model’s

key state and incentive tools.

2.1. Pareto-optimal mechanism with observable income

With income fully observable, the government chooses transfers that
maximize society’s discounted lifetime utility while respecting a fixed subsidy
ceiling. A positive multiplier, renamed the utility control variable Ao, is
introduced to absorb the budget constraint into the objective. The optimality
condition then forces every individual’s marginal utility of consumption to
equal the reciprocal of Ay each period, which implies a single, time-invariant
consumption level. Transfers simply offset the gap between this fixed
consumption and the realized income shock, giving agents complete
insurance.

Two A-dependent functions are defined: one converts A, into the promised
lifetime utility, the other into the present-value cost of the required transfers.
Because the first is one-to-one, Ay can serve as a dynamic state variable.
Subsequent sections will exploit this property to maintain incentives when

income becomes private information.



2.2. Pareto-optimal transfer mechanism under asymmetric information

When income becomes private, the government can no longer impose the
full-information transfers directly. Instead, it keeps the same “fixed-
consumption” idea but turns the utility control variable A into an incentive
device:

(i) Within-period rule: each agent still receives the constant consumption
level implied by the current A, so full insurance inside the period is
preserved.

(ii)Between-period rule: after observing only the reported income e, the
government adjusts the next period’s A'(e | A).

If the report exceeds average income, A’ is raised, rewarding the agent; if it
is below average, A’ is lowered. The adjustment is calibrated so that (i) the
agent’s promised lifetime utility is exactly kept (“promise-keeping”) and (ii)
no false report yields a higher lifetime utility (“incentive compatibility”). A
cap ensures A’ never pushes expected utility above the utility function’s upper
bound.

With this updating rule, truth-telling becomes optimal each period
(sequential incentive compatibility). When the risk-aversion condition from
Lemma 1 holds, the mechanism is also sequentially efficient (Proposition 1),

reproducing the full-information allocation without causing immiserization.

3. Inter-period transfer mechanism from an individual’s perspective

The promised lifetime utility that each agent carries over time can be
written as the sequence { vi(Ay), vi(A1), ... }. Under the updating rule for A,
this sequence forms a martingale: its conditional expectation at any date
equals the previous value. Because the utility function is bounded above and
the martingale’s positive part is uniformly bounded, the sub-martingale
convergence theorem implies:

(i) Almost-sure convergence. Each individual’s promised utility converges
to a finite random limit; immiserization (divergence to minus infinity)
cannot occur.

(i) Fair-value gamble. The mechanism resembles a fair lottery across
periods: expected lifetime utility is preserved on average, while actual

utility can drift up or down depending on reported incomes.



Thus the inter-period mechanism delivers full within-period insurance yet

avoids the long-run utility collapse highlighted in earlier literature.

4. Inter-period transfer mechanism from the government’s perspective

The government’s concern is its period-by-period budget balance once the
mechanism is in force.
(i) Define T, as the expected transfer to a cohort born n periods ago;
Jensen’s inequality implies T, forms a decreasing sequence.
(ii)Discounting these cohort averages by survival probability a gives the

government’s expected surplus in period t, g(t, Ao).

Using a second-order Taylor expansion, Proposition 3 derives a simple
sufficient condition ensuring sustainability, g(t, A¢) > 0 for all t:
(i) income shocks follow a symmetric distribution;
(ii) absolute risk aversion is decreasing and not “too curved”;
(iii) the initial utility control variable A, is chosen so that a(t; — to)/(1—a) <

—To.

Intuitively, this means the mechanism can start with modest net taxes on
young cohorts, after which the built-in decline in t, lets revenues remain non-
negative. Corollary 1 translates the Ay condition into an inequality comparing
the linearized gap between guaranteed consumption and expected income
with a variance-weighted risk term; higher discounting or survival

probabilities loosen the requirement.

5. Numerical examples (Figures 2 & 3)

Using a CRRA utility, survival and discount factors both 0.93, and a
symmetric ten-point income distribution, the mechanism is simulated in two

settings.

Figure 2 tracks, over 100 periods, the cross-sectional averages for a single
cohort of 1 000 individuals, all of whom share the same utility function.
Parameters are set to an initial utility control variable A, =50, a discount

factor r = 0.93, and a survival probability a= 0.93.

_8_



(i) Blue curve — average promised lifetime utility. The curve rises from its
initial value and then stabilizes, never drifting toward negative infinity;
hence the cohort avoids the immiserization predicted in earlier
literature.

(i)Red curve — average net transfer received by the cohort (government’s
perspective). This line declines over time—consistent with the
theoretical result that the transfer burden on any given generation
diminishes as the mechanism’s incentive adjustments accumulate.

Taken together, the two curves illustrate that the proposed inter-period

mechanism both prevents immiserization and progressively reduces the
government’s transfer burden for the cohort under the stated parameter

configuration.

Average lifetime utility of individuals
0.2 | Average transfer balance

0.1 -

value

0.0

-0.1 F

-0.2 b, : . . /
0 25 50 75 100
periods

Figure 2: A series of sample means of lifetime utilities

Figure 3 plots, over 1 000 periods, the average net transfer received by the
entire population of 100 individuals. The parameter values match those in
Figure 2: initial utility-control variable A, =50, discount factor r = 0.93, and
survival probability a= 0.93.

The plotted series never falls below zero, indicating that the government’s
period-by-period budget remains non-negative throughout the simulation.
This empirical result supports the sustainability condition established in

Proposition 3 for the inter-period transfer mechanism.



0.24 —— Aggregate average transfer balance across generations
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Figure 3: A series of sample means of government balance of transfers

6. Conclusion

The paper overturns the long-standing view that private income
information inevitably drives efficient risk-sharing economies toward endless
inequality and immiserization. It introduces a simple inter-period transfer
mechanism that (i) gives each agent full insurance within the period, (ii)
preserves equal opportunity by treating contemporaries symmetrically, and
(iii) can keep the government’s budget non-negative across generations. The
key is to shift risk across time: a “utility control variable” A fixes current
consumption, while next period’s A is adjusted according to reported income,
maintaining truth-telling incentives without eroding lifetime utility.

The mechanism is sequentially incentive-compatible and Pareto-efficient
whenever absolute risk aversion is not excessively high. A readily checked
condition on the initial A ensures fiscal sustainability; simulations confirm
that lifetime utilities converge and government surpluses stay non-negative.

Future work should test robustness under heterogeneous risk preferences,
aggregate shocks, and explicit fiscal constraints, and explore practical
implementation via smart-contract platforms that balance privacy with

incentive compatibility.
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Online vs. Offline Insurance Contracts:

Comparative Analysis of Behavioral Patterns of Savings-type
Life Insurance Ownerships

Mamoru Nagano (Seikei University)

[Summary]

This study analyzes the difference in factors influencing the purchase
of savings-type life insurance contracts between online channel users and
non-online channel users. The first conclusion of this study empirically shows
that households that are keen to improve their financial literacy are more
likely to use online channels. The second conclusion shows that an increase
in loss aversion increases the number of insurance contracts for online
channel users, but not for non-online channel users. The third conclusion
shows that online channel users report that an improvement in financial
literacy corrects behavioral bias, which reduces the relationship between
behavioral bias and insurance contracts. These three conclusions show that
an improvement in financial literacy encourages the use of online channels
and reduces the relationship between behavioral bias and insurance contracts.
In recent insurance studies, the academic focus has been on the demand for
insurance caused by individual behavioral biases. The purpose of this study
is to empirically verify how policyholders' use of online channels affects the
relationship between the demand for savings-type whole life insurance and
behavioral biases. This study empirically shows that individual behavioral
biases affect the demand for savings-type whole life insurance, but that the
relationship between this behavioral bias and insurance contracts is

weakened among online channel users due to their higher financial literacy.

In a well-known paper on behavioral biases in insurance demand, Pitthan
and De Witte (2021) point out that there are four determinants of behavioral

biases in the demand for life insurance. The first is that individuals



underestimate the risk of events that may be insured (Tversky and
Kahneman, 1992; Schmidt, 2016, Hwang 2016, 2021). The second is myopia
and overconfidence in events that may be insured (De Deonder and Lerous,
2013; Cremer and Roeder, 2013). The third is that individuals overestimate
the probability of events that result in losses more sensitively than the
probability of events that result in gains. (Tversky and Kahneman, 1981;
Brown et al.,, 2008). The fourth is that individuals repeat heuristics
excessively. (Tversky and Kahneman, 1981;Yin et al., 2016).

Of the four existing research trends mentioned above, this study focuses on
the first point, namely, the degree of loss aversion of individuals, i.e., the
relationship between behavioral bias and the holding of savings-type whole
life insurance. Since the results of Kahneman and Tversky (1979), various
empirical studies have reported on individuals' risk aversion behavior in
stock market participation. Kahneman and Tversky (1979) theoretically
argue that investors are reluctant to confirm losses even though it will further
magnify the losses in their portfolio investments, which they call the
disposition effect. Odean (1998) empirically tested 10,000 accounts at a
discount brokerage and derived conclusions supporting the existence of this
disposition effect. Thus, previous studies have mainly reported research
results on the impact of stock investment in the relationship between
individual loss aversion and savings. On the other hand, Hwang (2016, 2021,
2024) empirically applied this prospect theory to insurance contracts and
reported that individual behavioral bias reduces the holding rate of term life
insurance but promotes the holding of whole life insurance. This study also
uses individual data on Japanese savings-type life insurance to verify the

consistency between prospect theory and insurance contracts.
In this study, we use individual data on 75,163 households from 2007 to 2018

obtained from the Central Council for Financial Services Information's

"Survey on Household Financial Behavior" to verify how contract conclusion



behavior differs between online channel users and non-users of whole life
insurance contracts, which have both savings and insurance functions. A
comparative analysis was conducted on the impact of the level of individual
behavioral bias on the enrollment of savings-type life insurance between
online channel users and non-online channel users. The three empirical
conclusions obtained from this study are as follows. First, this study
empirically shows that the use of online channels by individuals generally
has a positive impact on savings-type life insurance contracts. On the other
hand, because online channel users and individuals with high financial
literacy overlap, improving financial literacy and using online channels have
a negative impact on savings-type whole life insurance, which many loss-
averse individuals are encouraged to sign.

Second, the difference between online channel users and non-users is whether
loss aversion affects insurance contracts. For online channel users, increasing
financial literacy reduces loss aversion, correcting the relationship between
loss aversion and savings-type life insurance. On the other hand, for non-
users of online channels, this choice does not affect loss aversion, so the
relationship between loss aversion and savings-type life insurance remains.
These two points are new insights obtained through the empirical analysis of
this paper.

When it comes to savings-type life insurance contracts, individuals who use
online channels tend to be more likely to be encouraged to sign contracts than
non-online users. On the other hand, previous research has shown that
individuals with smaller behavioral biases tend to choose term insurance
contracts, while individuals with larger behavioral biases tend to choose
savings-based insurance contracts. Therefore, an individual's high level of
financial literacy and use of online channels have the effect of mitigating the
tendency of this behavioral bias to promote savings-based insurance contracts.
Another important point is that individuals who do not use online channels
are affected by changes in financial literacy, but the positive relationship

between behavioral bias and insurance contracts is not affected.
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Empirical Analysis of Managerial Actions in
Response to Climate Change

Tomonori Yuyama (Senshu University)

[Summary]

This study investigates managerial actions taken in response to
climate change, a topic that has garnered unprecedented attention
in recent years. Specifically, it focuses on three key initiatives: (1)
endorsement of the Task Force on Climate-related Financial
Disclosures (TCFD), (2) acquisition of Science Based Targets (SBT)
certification, and (3) participation in the RE100 initiative. These are
regarded as significant corporate actions addressing climate change.
The analysis examines whether such initiatives are associated with
improved corporate performance, enhanced corporate value, and
actual climate-related actions such as reductions in greenhouse gas
(GHG) emissions and disclosure of Scope 3 emissions.

To conduct this analysis, the study employs econometric models
using corporate performance (Return on Assets, ROA), corporate
value (Price-to-Book Ratio, PBR), and climate-related outcomes
(GHG emission reductions and Scope 3 disclosures) as dependent
variables. The explanatory variables include dummy variables
representing differences in managerial actions toward climate
change. Fixed effects models and instrumental variable approaches
are utilized, along with robustness checks using propensity score
matching.

Across all methodologies, a statistically significant and robust
finding is that companies undertaking climate-related initiatives
tend to disclose Scope 3 emissions. However, the analysis does not
yield conclusive evidence regarding the impact of these initiatives
on corporate performance, corporate value, or GHG emission
intensity reductions.
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An Empirical Analysis of Factors Influencing the
Purchase in Medical Insurance During the
COVID-19 Pandemic

Mariko Nakabayashi (Meiji University)
Yoshihiro Asai (Meiji University)

[Summary]
1. Introduction

Several empirical studies have attempted to identify factors that
alleviate or exacerbate insurance fraud. However, few have focused
on whether ethical values mitigate fraudulent behavior, largely due
to the lack of detailed individual-level data.

In this study, we analyze the case of COVID-19-specific insurance
in Japan (hereafter referred to as “COVID insurance”), which
presents a unique opportunity to investigate the relationship
between ethics and insurance behavior. During the pandemic,
Japan’s COVID insurance—particularly under the exceptional
“deemed hospitalization” scheme—experienced a surge in claims.
This situation not only highlighted vulnerabilities in the system but
also raised ethical concerns about opportunistic behavior by
policyholders.

We conducted an original survey to examine the characteristics of
individuals who received insurance payments for COVID-19 and
investigated whether their behavior could be explained by their
ethical orientation, information sources, and level of insurance
knowledge. Owur findings contribute to understanding the
psychological and informational determinants of potentially

fraudulent claims.

2. COVID-19 and COVID-19 Insurances

While Japan recorded over 30 million COVID-19 cases, the number
of deaths remained relatively low, and the government’s early
response was generally deemed successful. In contrast, the private



insurance sector experienced significant strain due to the
widespread use of the “deemed hospitalization” provision, which
allowed policyholders to claim hospitalization benefits without being
hospitalized.

This loophole led to an unprecedented increase in claim volume,
causing financial losses to insurers and prompting the suspension of
new policy sales. Against this background, our study aims to shed
light on the information asymmetry and behavioral patterns that
contributed to insurance misuse during the pandemic.

3. Empirical hypotheses

To explore the mechanisms behind suspicious insurance claims
during COVID-19, we developed and tested the following hypotheses:

e Hypothesis 1: Consumers with low ethical scores, particularly
ethics related to society, are more likely to receive suspicious
insurance payments for COVID-19 infections.

« Hypothesis 2: The use of social media increases the number of
suspicious insurance payments for COVID-19 infections.

e Hypothesis 3: People with a high level of insurance knowledge
tend not to receive suspicious insurance payments for COVID-
19 infections.

These hypotheses allow us to explore how ethical wvalues,
informational environments, and financial literacy shaped

insurance behavior under conditions of heightened uncertainty.

4. Data

We commissioned MyVoice Communications, Inc. to conduct a
web-based survey titled “Questionnaire on the Spread of COVID-19
and Insurance Claims in Japan” in November 2024, collecting
responses from 1,200 Japanese participants. The survey inquired
about respondents' COVID-19 infection status, timing of infection,
whether they received insurance payments, ethical attitudes,
information sources, and insurance knowledge.

Among the respondents, 800 individuals who had contracted



COVID-19 and received insurance payments were sampled with
equal representation across gender and age groups (20s to 60s). The
remaining 400 consisted of 200 who were infected but did not receive
payments and 200 who were never infected.

The questionnaire allowed us to track the timing of infection,
insurance enrollment, and benefit receipt, enabling a detailed
analysis of the behavioral and demographic profiles associated with
suspicious claims.

This dataset offers two key advantages. First, it provides granular,
individual-level data not available in public sources. Second, it
allows for a comparative analysis of those who did and did not
receive insurance benefits, thereby enabling us to isolate behavioral
and ethical factors associated with suspicious activity.

5. Variables and models

We define a “suspicious insurance recipient” as an individual who
received insurance benefits within two weeks of enrolling in COVID
or medical insurance, which may suggest opportunistic behavior. To
test Hypotheses 1, 2, and 3, we estimate the following equation:

Suspicious insurance claim receipt = f (Ethics (or Ethics Related to
Society), Social Media (X (Twitter) or LINE), Insurance Knowledge,

Women, Income, Age, Education)

The dependent variable is binary: 1 if the respondent received a
payout within two weeks of enrollment, 0 otherwise. Among the 800
COVID-infected benefit recipients, 110 (13.75%) fell into this

category. Our key explanatory variables include:

e An ethics score based on eight items, with a focus on social
ethics,

e Whether the respondent obtained insurance information
through social media (X(Twitter) or LINE),

e Insurance knowledge, measured by the number of correct
responses to six items derived from Tennyson (2011).

We also included control variables such as gender (female = 1),
income (13 levels), age (20-69), and education (6 levels).



We run probit, logit, and ordinary least square(OLS) estimations
to test our three hypotheses. This approach allowed us to examine
the impact of ethical values, information acquisition, and knowledge

on suspicious insurance behavior during the pandemic.

6. Empirical Results

The results offer several important insights.

First, overall ethics scores were not significantly associated with
suspicious insurance claims. However, social ethics scores
consistently exhibited a significant negative relationship across all
models, supporting Hypothesis 1. Individuals with stronger concern
for social norms were less likely to engage in behavior suggestive of
fraud.

Second, consistent with Hypothesis 2, individuals who acquired
information through X (Twitter) or LINE were significantly more
likely to receive suspicious insurance payments. This highlights the
role of social media in amplifying informational asymmetries and
promoting opportunistic behavior.

Third, higher levels of insurance knowledge were associated with
a lower likelihood of receiving suspicious payments, supporting
Hypothesis 3. Informed consumers appeared more aware of the risks
and limitations of the system and were less inclined to exploit it.

Among the control variables, gender and income also had notable
effects. Women and higher-income individuals were less likely to
make suspicious claims. Age had a weak negative association in
some models, but results were not consistent across specifications.
Education level showed no significant effect.

To assess robustness, we employed a Heckman two-stage selection
model, including respondents who were not enrolled in COVID or
medical insurance. The results remained consistent, affirming the
robustness and generalizability of our findings.

These results collectively demonstrate that ethical attitudes,
information sources, and insurance knowledge play significant roles

in explaining variations in suspicious insurance behavior.



7. Conclusion

Using original survey data from Japanese consumers, this study
empirically examined the mechanisms driving suspicious insurance
claims during the COVID-19 pandemic.

We found that individuals with lower social ethics scores were
more likely to receive insurance payouts under questionable
conditions, suggesting that ethics plays a central role in mitigating
problems arising from information asymmetry.

Consumers who relied on social media platforms such as X or LINE
for insurance information were more likely to exploit systemic
loopholes, underscoring the informational risks associated with
these platforms.

In contrast, individuals with higher levels of insurance knowledge
were less likely to behave opportunistically, suggesting that
consumer education may serve as an effective deterrent to fraud.

These findings offer valuable empirical evidence on the interplay
between ethical orientation, information environments, and
knowledge in insurance behavior. They also carry important
implications for insurance policy design and fraud prevention
strategies, not only in Japan but in broader international contexts.
Future studies using larger and more diverse datasets will further
enhance our understanding of these dynamics.
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Long-Term Care Insurance Finance and the Livelihood
Security of the Elderly

Yoshimi Adachi (Faculty of Economics, Konan University)

Profile

Yoshimi Adachi: Completed a Master’s degree at the Graduate School of
International Public Policy, Osaka University in 2010. Received a Ph.D.
in Medicine from the Graduate School of Medicine, Osaka University in
2014, and a Doctorate in International Public Policy (by dissertation)
from the Graduate School of International Public Policy, Osaka
University in the same year. Appointed Professor at the Faculty of
Economics, Konan University in 2020 (currently serving). Her areas of
expertise include public finance, particularly social security and local
government finance.

Abstract

1. Introduction

This study aims to clarify the sustainability challenges of the long-term
care insurance (LTCI) system in light of Japan’s rapid population aging
and the growing fiscal burden. It offers an empirical analysis at the
municipal level on how the development of institutional care services
affects long-term care benefit expenditures and insurance premiums. The
study contributes original insights from the perspective of institutional
equity and cost-effectiveness, providing policy implications for future

system design.

2. The Financial Structure of LTCI and Care Facilities

2.1 Financial Structure of the LTCI System

The LTCI system is funded by a combination of insurance premiums and
public expenditures. It has a complex structure involving benefit
payments, user copayments, and supplementary benefits. The care
certification process and the responsibilities of municipalities contribute
to regional disparities and fiscal inequality.



2.2 Special Nursing Homes for the Elderly (Tokuyo)

These facilities receive the most generous public support and form the
core of LTCI-covered services. They are also supported by substantial
subsidies for facility development and operations, directly impacting
fiscal spending.

2.3 Welfare Homes for the Elderly (General Type)

These facilities are not directly covered by the LTCI system. Users
contract external care services individually. Public subsidies are limited,
and the number of such facilities is small.

2.4 Welfare Homes for the Elderly (Care Houses)

These facilities provide in-house care services and are partially linked to
the LTCI system. Designed primarily for low-income groups, they receive
moderate public subsidies and occupy an intermediate position in the
institutional framework.

2.5 Fee-Based Homes for the Elderly

These are privately operated, high-cost facilities primarily financed by
out-of-pocket payments. They are only partially covered by the LTCI
system. Income disparities strongly influence the choice of facility.

3. Data and Model Overview

Using municipal-level panel data from 2006 to 2017, this study employs
a fixed-effects model to analyze the relationship between care facility
development and LTCI benefit expenditures and premiums. The number
and capacity of Tokuyo, welfare homes, and private homes are used as
key explanatory variables, with elderly residential patterns included as
control variables.

4. Analytical Results

4.1 Relationship Between LTCl Benefit Expenditures and Facility
Development

The number and capacity of Tokuyo facilities are significantly and
positively associated with benefit expenditures. Welfare and private
homes show no statistically significant effects, reflecting institutional

limitations.



4.2 Relationship Between LTCI Premiums and Facility Development
The development of Tokuyo facilities is also significantly associated with
increases in insurance premiums, suggesting that fiscal projections and

institutional designs influence premium setting.

4.3 Structural and Institutional Considerations

The relationship between facility development and fiscal burden is
influenced by time lags in service utilization, differences in benefit
coverage, and the discretionary nature of premium setting.

4.4 Comprehensive Assessment and Policy Implications

To suppress fiscal burdens while promoting facility development, it is
important to reduce dependence on Tokuyo and consider a mixed supply
system utilizing quasi-public facilities.

5. Survey Analysis

5.1 Data Overview

A web-based survey conducted in 2025 targeting individuals aged 50 and
above examined the relationship between psychological factors (e.g.,
health perception, risk preferences, aversion to care services) and facility

preferences.

5.2 Estimation Results

Optimistic health perceptions and aversion to care services were found
to suppress preference for private facilities. Those with higher risk
tolerance tended to prefer private facilities.

5.3 Discussion and Limitations

Facility preferences are more influenced by subjective and psychological
factors than by institutional knowledge. Since there is a gap between
stated preferences and actual behavior, future research should

incorporate measures of institutional literacy.

5.4 Conclusion
Psychological elements such as health perception, service aversion, and
preference for autonomy significantly affect facility choice. Enhancing

care literacy is essential for ensuring the long-term sustainability of the
LTCI system.
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Risk visualization of logistics operations
contributing to the calculation of
insurance premiums

Toshimasa Aso (Tokyo University of Marine Science and
Technology, Associate professor)

[Summary]

This study examines the risk visualization of logistics operations
that contribute to the calculation of insurance premiums. Logistics
operations can be classified in various ways, but this study
challenges the visualization of operations at land-based logistics
facilities and operations onboard ships. In the former, we are
developing a work estimation system for logistics operations,
developing a visualization method for forklift operations, estimating
the effect of introducing automatic tracking robots, and studying
visualization methods for these operations. The latter, on the other
hand, develops work estimation methods for seafarers and a method
for detecting an overboard fallen person. The visualization
techniques and the results of this research have shown the way for
insurance companies and logistics companies to use them to
contribute to the calculation of insurance premiums, to improve
work based on an understanding of the current situation, and to
improve productivity and safety, including mechanization and
automation.

1. Introduction

Logistics is an important activity that supports daily life and
involves many companies in manufacturing, wholesale, retail,
insurance and information. In recent years, labor shortages at
logistics sites have become a serious social problem and
improvements to the working environment are being actively
considered, but the number of occupational accidents and other
incidents remains high. It was thought that if the risks at work sites
could be quantitatively visualized using an inexpensive method, this

would not only improve the accuracy of insurance premium



calculations, but would also encourage companies and individuals to
improve their labor practices from a managerial or economic
rationale to reduce expenditure, thereby contributing to the creation
of workplaces where people can work for a long period of time.
Therefore, the objective of this study is to investigate the actual
situation at workplaces from the perspective of the risk of work-
related accidents, using my technology. In the future, the aim is to
build an operational visualization system that contributes to the

calculation of insurance premiums.

2. Work probe system

The work probe system is mainly intended for tasks performed by
humans, including machine operations. The system uses a
smartphone with an application installed as a measuring instrument
to estimate posture, movement and elemental work. When the
smartphone is placed vertically in the breast pocket, changes in the
azimuth angle enable measurement of turning movements, changes
in the pitch angle enable measurement of upper body forward and
backward movements, and changes in the roll angle enable
measurement of upper body to the left and right movements. When
a smartphone is placed in the breast pocket, the breast pocket is
pulled by raising and lowering the arms, and this movement can be
measured by the roll angle.

In this system, workers simply put their smartphones in their
breast pockets and acquire data such as acceleration that reflects
their work posture and movements from moment to moment, without
interfering with their work. The server uses these data to extract
inefficient working postures, estimate movements and tasks, and
estimate their load. Furthermore, inefficient movements are
automatically detected by statistical methods.

Based on the work information sent from the server, the work
manager manages labour and determines the current problems, the
effectiveness of previously implemented improvements (e.g. changes
in personnel allocation) and the effectiveness of the introduction of
mechanization. Workers are given guidance on productivity and
occupational safety using smartphones and smart-speakers. The
above enables the correction of unreasonable postures, labour-saving



work, labour management, improved safety and efficiency, and cost
reductions. In this system, workers wear smartphones, and it is also

possible to detect falls into the sea from data reflecting impact.

3. Operations of onshore logistics facilities
3.1. Work estimation of warehouse operations

In this part, the work probe system is extended to automatically
estimate works and its performance is evaluated. First, the
characteristics of the four works in logistics operations are
organized and an estimation algorithm is constructed based on them.
Next, experiments are conducted at a logistics facility to evaluate
the performance of the proposed method. The results of the
performance evaluation show that the accuracy rate of the method
is 82.5%. The results show that the proposed method is highly
feasible.

3.2. Visualization of forklift operations

This part proposes a visualization method for forklift operations
and evaluates its performance. Based on qualitative characteristics
related to forklift operations, the proposed method classifies forklift
operations into work using forklifts and others. It identifies three
types of work elements. To evaluate the performance of the proposed
method, measurements are carried out at a logistics facility. Results
show that the proposed method can discriminate between forklift
operations and the others without error. Furthermore, it is shown
that the average correct rate is 89.3% and the average error rate is
2.3%. It shows the effectiveness of this method.

3.3. Estimation of the effects of introducing automatic tracking robots

This part investigates the estimation of the effect of introducing
automatic tracking robots using a work probe system. First, picking
operations, such as assorting the required number of items based on
shipping instructions, are measured for a month at a distribution
facility to obtain data on work performance. Next, a model is
developed of the operation when an automatic tracking robot is
introduced. Using this model and the above data, the effect of the



introduction of the system is estimated in advance and shows that
the effect of work time reduction is approximately 4%. The above
shows that the work probe system can also be used to estimate the
effect of introducing automatic tracking robots.

3.4. Visualization of operations

This part describes visualization methods of the work probe
system. First, two types of systems are implemented to visualize
work, risk of back pain, and stop rate. Next, we conducted a
questionnaire survey targeting students studying logistics at the
Tokyo University of Marine Science and Technology, and people with
practical experience of management work in logistics facilities. The
results show that there are differences between the preferences of
students and those with practical experience. In particular, it is
shown that the people with practical experience find it useful to
visualize work, back pain risk and stop rate separately. In conclusion,
we have obtained knowledge on visualization methods for the work
probe system from a future perspective and a practical perspective.

4. Onboard operations
4.1. Estimation of seafarers' work

This part proposes and evaluates a method for estimating
seafarers' tasks. The proposed method uses machine learning to
identify multiple elements of seafarers' work. For a basic
performance evaluation, two months of measurements were carried
out on seafarers on a training ship. A discriminator using random
forests was then created using data from the first half of the month,
and the performance was evaluated using data from the second half
of the month. The results show that the average percentage of
correct answers is approximately 83%. The results show that the
proposed method has a high potential for use in understanding the
works.

4.2. Overboard fallen person detection

This part describes an overboard fallen person detection system.
First, a detection method is proposed. An emergency message



function has been developed. When it detects an overboard fallen
person, it automatically sends a simple message with location
information. Next, we measured the students as they fell into the
sea and floated in the sea. These data and work data of seafarers
working on our training ship are used to evaluate the performance
of overboard fallen person detection. It is shown that the correct rate
for detection of persons falling overboard is about 98%. The correct
rate for detection of persons floating in the sea is about 94%. The
above shows that this system is highly practical.

5. Conclusion

This study examined the risk visualization of logistics operations
that contribute to the calculation of insurance premiums. Logistics
operations can be classified in various ways, but this study
challenged the visualization of operations at land-based logistics
facilities and operations onboard ships. In the former, we had
developed a work estimation system for logistics operations,
developed a visualization method for forklift operations, estimated
the effect of introducing automatic tracking robots, and studied
visualization methods for these operations. The latter, on the other
hand, had developed work estimation methods for seafarers and a
method for detecting an overboard fallen person. The visualization
techniques and the results of this research had shown the way for
insurance companies and logistics companies to use them to
contribute to the calculation of insurance premiums, to improve
work based on an understanding of the current situation, and to
improve productivity and safety, including mechanization and

automation.
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Issues regarding the applicable law of metaverse insurance

Takuya Yoshizawa (Kyoto Sangyo University, Faculty of Law)

[ Summary]

Users of the metaverse can participate in the metaverse, a virtual
space (also called virtual reality (VR), cyberspace, etc.), from all over
the world as their own avatars, and not only can they enjoy games, but
they can also act freely and interact with other participants (current
metaverses are broadly divided into online game development platforms
and social VR platforms). The metaverse itself is set up and managed
by the metaverse administrator (platformer), and several spaces called
"worlds" are set up within one metaverse. These worlds can be set up by
the metaverse administrator, by businesses that have stores in the
metaverse, or by users. Users can enter the metaverse in the form of an
avatar and enjoy a specific world set up in the metaverse or move to
other worlds (some worlds may have entry restrictions).

Incidentally, it is said that "many financial products and services are
conceptual rather than physical, and therefore compatible with the
digital space." If this is the case, then insurance, a financial product, is
"compatible" with the metaverse, which is a digital space. Perhaps for
this reason, the insurance industry is developing and experimenting
with ways to utilize the metaverse (in this article, we refer to insurance
that utilizes the metaverse in all or part of the process from insurance
solicitation to insurance payment as "metaverse insurance").

It seems likely that compliance with laws will also be required for
metaverse insurance, but it is not clear which laws must be complied
with until it is determined which laws apply. Therefore, we have decided
to consider the applicable laws regarding metaverse insurance below.
First, metaverse insurance is classified into three types, from Type II to
Type IV, based on the location of the subject of insurance coverage and

the place where the insurance contract conclusion procedure is carried



out, and each type is further divided into Type R and Type M, based on

the location of the insurance beneficiary (see table).

[Table: How the real world and the metaverse relate to insurance]

Location of insurance contract
conclusion procedure
Real World Metaverse
Type IV
, Real World Type I (Type IVR & TypelV
Location of
. M)
insurance
Type 1I Type I
coverage
Metaverse (Type OR & Typell(Type IR & Type II
M) M)

(Created by the author)

We then examined the applicable laws for each type of metaverse
insurance, and found that each type has the following problems:

IVR type insurance (insurance in which people and property in the
real world are covered, real-world legal entities are the beneficiaries,
and insurance contract procedures are conducted in virtual space) is
generally considered to be the same as mail order sales. However, it can
also be considered something different from mail order sales in the real
world, that is, a kind of "face-to-face" sales in a different space, in which
case the question of whether or not the Insurance Solicitor Regulation
(Article 275 of the Insurance Business Act of JAPAN) applies becomes
an issue. Also, if "laws" are in place in the metaverse, it is conceivable
that those "laws" could be applied, at least in that metaverse.

For type II R insurance (insurance in which virtual avatars and assets
are covered, real-world legal entities are the beneficiaries, and
insurance contract procedures are conducted in the real world), the
location of risk under overseas direct insurance regulations (Article 186
of the Insurance Business Act of JAPAN) becomes an issue, as virtual

avatars and assets may not be located in the real world of Japan.




Type IIIR insurance (insurance in which virtual avatars and property
are covered, real-world legal entities are the beneficiaries, and the
insurance contract conclusion procedure is conducted in the virtual
world) will be subject to both the problems mentioned above that arise
with Type IVR insurance and the problems mentioned above that arise
with Type IIR insurance.

With regard to type IIM insurance (insurance in which virtual avatars
and property are covered, and the insurance contract conclusion
procedure is conducted in the real world with the virtual avatar etc. as
the beneficiary), in addition to the issues mentioned above that arise
with type IIR insurance, there are also issues regarding the applicable
law regarding the legal subjecthood of avatars etc. and the governing
tort law.

With regard to type IIIM insurance (insurance in which virtual
avatars and assets are covered and the insurance contract conclusion
procedure is carried out in virtual space with virtual avatars etc. as the
beneficiaries), in addition to the issues mentioned above that arise with
type IIIR insurance and type IIM insurance, there are also issues
regarding the law governing the insurance contract when no governing
law is designated and the applicability of real-space law.

As described above, it has become clear that, firstly, various issues
arise regarding applicable law in the legal relations of metaverse
insurance, and secondly, the manner in which the issue of applicable
law arises differs depending on the type of metaverse insurance. In the
future, it will be necessary to consider solutions to these issues
regarding the application of laws, but we will leave that for another

article.
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The Role of Life Insurance Company Investment in
Germany's Renewable Energy
Transition

Yumiko Iino

[Summary]

This paper aims to elucidate the organic connection between
Germany's ongoing energy transition (Energiewende) and the
concurrent structural changes within the German life insurance
industry. The expansion of investment by German life insurance
companies into renewable energy sectors, particularly capital-
intensive offshore wind power, was driven by the interplay of several
complementary factors. First, the national imperative of the energy
transition required the mobilization of private capital, leading to
deregulation that encouraged institutional investment. Second, the
declining role of the public pension system increased the importance
of private provisions for old-age security. Third, the life insurance
industry faced severe challenges in a prolonged low-interest-rate
environment, necessitating the exploration of new sources of
revenue. This paper analyzes how these factors converged to
transform the investment strategies of life insurance companies.

1. Overview of Germany's Energy Transition

Germany's energy transition has progressed remarkably in the
power sector, with renewable energy accounting for 59% of total
electricity generation in 2024. This signifies a shift from a
centralized system of large-scale power plants to a decentralized one
with diverse energy sources.



Figure 1: Share of Renewable Energy in Gross Electricity
Consumption + Grid Losses
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German renewable energy generation can be broadly categorized
into three types based on the operator and scale. The first is
"centralized, large-scale" projects led by major energy corporations
and financed by institutional investors (e.g., offshore wind). The
second is "decentralized, medium-scale" projects run by independent
power producers (e.g., onshore wind). The third is "decentralized,
small-scale" projects led by citizens and municipalities (e.g., rooftop
solar). This paper focuses on offshore wind power, which falls into
the first category.

2. Offshore Wind Power in Germany and Life Insurance
Company Investment

Offshore wind power has the potential to dramatically increase
Germany's renewable energy supply due to its immense generation
capacity. However, its massive capital expenditure far exceeds the
capacity of individual investors, making financing from institutional
investors essential. In this field, German life insurance companies
have emerged as key capital providers. Their investments are not
made directly but through specialized asset management companies



within their groups, such as Allianz Capital Partners (ACP) within
the Allianz Group. These asset managers possess deep expertise in
renewable energy and manage funds financed by the life insurers'
technical reserves.

A critical element enabling such large-scale project investment is
the Power Purchase Agreement (PPA). A PPA is a long-term contract
between a power generator and a consumer to trade electricity at a
fixed price, insulating the project from market price volatility. This
revenue stability is the decisive factor that makes a project
"bankable" and attracts life insurance capital, which seeks long-
term, stable returns. The PPA market has expanded rapidly in
recent years, with a significant increase in contracted capacity for
offshore wind in 2023.

Figure 2: Classification of Renewable Energy with PPAs (by
Capacity in GW)
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3. Grid Bottlenecks

The German energy transition faces a significant challenge in the
form of physical infrastructure constraints. Specifically, there is a
lack of capacity in the national transmission grid to transport the
abundant wind power from the north to the major industrial
consumption centers in the south. This "grid bottleneck" results in
inefficiencies, where green electricity in the north is curtailed while
expensive fossil fuel plants must be run in the south.



4. the Role of Hydrogen Strategy

To complement this grid issue, a hydrogen strategy has gained
importance. The concept involves using surplus electricity in the
north to produce green hydrogen, which can then be transported and
stored using the existing gas pipeline network. Hydrogen is seen as
a key to extending the success of the power sector's decarbonization
to "hard-to-abate" sectors like industrial heat and transportation.
However, hydrogen projects remain costly and their profitability
uncertain, as a market for long-term contracts equivalent to PPAs
(i.e., HPAs, or Hydrogen Purchase Agreements) has not yet been
established. Consequently, substantial investment from life
insurance companies in this area is still limited.

5. Structural Change in the German Life Insurance Industry
(Fundification)

The shift of German life insurance companies towards renewable
energy investment is rooted in a structural transformation of the
industry. Since the 2000s, insurers have faced a difficult operating
environment due to intensified competition from pension reforms
and the declining appeal of traditional high-yield bond investments.
To overcome these challenges, and spurred by amendments to the
Solvency II regulatory framework that improved the capital
efficiency of infrastructure investments, they began to seriously
invest in alternative assets. As a result, the industry's overall asset
allocation shifted significantly from being bond-centric to being
centered on equities and investment funds.

Figure 3: German Life Insurance Investments (2015 vs. 2023)
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In this process, major insurers established and strengthened
specialized asset management subsidiaries like ACP and MEAG.
This paper terms this phenomenon "fund-ification," where these "in-
house investment funds" not only manage the parent company's
capital but also expand their business by managing funds for other
institutional investors. This new business model became the driving
force accelerating investment in the "greatest global theme of this
century"—the energy transition.

6. Conclusion and Implications for Japan

The investment in renewable energy by German life insurance
companies was an inevitable development resulting from the
convergence of national policy, deregulation, and the industry's own
business challenges. This German experience offers important
lessons for Japan's energy policy and life insurance industry. The
asset management of Japanese life insurers remains centered on
public and corporate bonds, and a major obstacle to full-scale
investment in renewables is the immaturity of the PPA market,
which was a key to success in Germany. To overcome this, it 1is
essential to build a financial ecosystem that de-risks projects and
attracts private investment through public-private partnerships, for
instance, by introducing mechanisms like the "amortization account"
model where government-affiliated financial institutions bear initial
risks. The success of the energy transition depends not only on
technological development but also on sophisticated financial
engineering and strategic partnerships.
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Challenges and Prospects of Health and
Productivity Management (HPM) in the Life
Insurance Sector

Miho Onzo (Takachiho University)

[Summary]

This study examined how Health and Productivity Management
(HPM) support provided by life insurance companies influences the
decision-making processes of owners or primary decision-makers of
small and medium-sized enterprises (SMEs), with a particular focus
on psychological factors. While HPM has gained traction among
large corporations in Japan, its adoption among SMEs remains
limited despite their dominant presence in the economy. Drawing on
a mixed-methods approach, this study first conducted qualitative
interviews to explore how health-related experiences and risk
perceptions shape adoption considerations, and then employed a
quantitative survey grounded in Regulatory Focus Theory to test the
psychological mechanisms through which regulatory focus and
benefit perception shape adoption intention. The empirical results
demonstrate that prevention-focused individuals are more likely to
perceive the benefits of HPM in terms of risk reduction, which in
turn increases their intention to adopt HPM. Moreover, preventive
message framing is shown to be particularly effective for individuals
with a strong prevention focus, whereas promotion-oriented framing
does not yield comparable effects in the pre-adoption stage. These
findings suggest that HPM adoption in SMEs cannot be fully
explained by institutional or economic factors alone, but is strongly
influenced by the psychological characteristics of decision-makers.
The study highlights the strategic role that life insurance companies
can play by tailoring HPM-related communication and support to the
psychological orientations of SME decision-makers, thereby
facilitating adoption while contributing to broader societal goals
such as employee health maintenance and the containment of
healthcare costs.



1. Research Objective

The objective of this study is to empirically examine how the
strategic initiatives undertaken by life insurance companies in
promoting Health and Productivity Management (HPM) interact
with the psychological factors of owners or primary decision-makers
of small and medium-sized enterprises (SMEs), and how these
dynamics influence decision-making regarding the adoption of HPM.

Amid the continuing contraction of the domestic market, life
insurers are seeking to diversify their business models by moving
beyond their traditional role of providing protection and expanding
into preventive and health-promotion services. Among these
initiatives, HPM has emerged as a prominent management approach
that aims to both safeguard employee health and enhance
organizational productivity.

While the “Certified Health and Productivity Management
Organization” program, introduced by the Ministry of Economy,
Trade and Industry in 2016, has accelerated HPM diffusion among
large corporations, adoption among SMEs has been delayed due to
insufficient awareness, initial cost burdens, and the lack of
dedicated personnel. Given that SMEs account for 99% of Japanese
enterprises, the dissemination of HPM within this sector is crucial
not only for addressing pressing societal challenges such as labor
force sustainability and the containment of medical expenditures,
but also for enabling life insurers to establish new strategic
touchpoints with potential clients. Against this backdrop, the
present study seeks to clarify the mechanisms of decision-making
underlying HPM adoption in SMEs and to examine the role that life
insurers can play in this process.

2. Research Methodology

The research was conducted in two stages. First, interviews were
carried out with SME owners or primary decision-makers to explore
enabling factors and barriers to HPM adoption. Second, a survey was
conducted via a crowdsourcing platform with respondents consisting
of SME decision-makers or individuals instructed to respond from



that perspective, in order to quantitatively analyze the relationship
between psychological tendencies and adoption intentions.

The questionnaire included items measuring awareness of HPM,
intention to adopt, benefit perception of HPM, and psychological
tendencies based on Regulatory Focus Theory. Mediation analysis
was employed to test how psychological characteristics of decision-
makers influence adoption intention through benefit perception.

3. Main Findings

The interview results indicated that HPM adoption in SMEs is
driven not only by institutional understanding or economic
rationality but also strongly motivated by direct health-related
experiences of decision-makers and employees. Particularly in
resource-constrained SMEs, decision-making was found to be shaped
less by institutional or economic considerations and more
by individual judgments of owners or primary decision-makers.

The survey tested three hypotheses. First, decision-makers with a
strong prevention focus are more likely to perceive the benefits of
preventing employee illness and injury, which in turn increases their
intention to adopt HPM (H1). Second, higher benefit perception is
statistically associated with higher adoption intention (H2). Third,
among decision-makers with a high prevention focus, preventive
message framing strengthens the effect of prevention focus on
benefit perception, thereby increasing adoption intention (H3).

Additional analyses for promotion-focused individuals revealed no
significant framing effects; however, this finding does not contradict
the proposed mechanism, as the present study focuses on the pre-
adoption stage.

Furthermore, mediation analysis confirmed an indirect pathway
whereby prevention focus influences adoption intention through
benefit perception, thereby reinforcing the empirical link
between decision-makers’ psychology and HPM adoption.

4. Discussion

Taken together, the findings suggest that HPM adoption cannot be
sufficiently explained by institutional or economic factors alone.



Particularly in SMEs, specific health experiences of decision-makers
and employees—such as illness or injury—can serve as strong
motivators for adoption. This reflects the structural characteristics
of SMEs, where limited managerial resources make final decisions
more directly contingent upon the experiences and psychological
tendencies of owners or primary decision-makers.

It should be noted that these findings are specific to the pre-
adoption stage, in which decision-makers are considering whether to
introduce HPM, rather than evaluating its outcomes after
implementation. At this stage, prevention focus was found to
influence adoption intention via benefit perception.

In particular, the finding that stronger perception of “preventing
employee illness and injury” corresponded with higher adoption
intention underscores the effectiveness of emphasizing preventive
messaging. For life insurers, this indicates that in addition to
explaining institutional and economic merits, it is essential to tailor
communication strategies to the psychological orientations of
decision-makers.

5. Conclusion and Implications

This study contributes by empirically analyzing the relationship
between HPM support provided by life insurers and the
psychological factors of SME owners or primary decision-makers.
The interviews revealed that adoption motives are strongly tied not
only to institutional and economic considerations but also to health-
related experiences. The survey confirmed that preventive
messaging enhances adoption intentions among prevention-focused
decision-makers, and mediation analysis provided quantitative
evidence linking psychological traits to HPM adoption. It should be
noted that these implications are derived from an analysis of the
pre-adoption stage, in which SME decision-makers are considering
whether to introduce HPM.

The results demonstrate that when life insurers support SMEs in
implementing HPM, the effectiveness of their efforts lies not only in
providing institutional explanations or general information, but also
in tailoring their approaches to the psychological characteristics of
decision-makers. The diffusion of HPM thus may contribute not only



to the sustainable growth of SMEs, but also to addressing broader
societal challenges such as employee health maintenance and the
containment of healthcare costs.
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