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Coexistence with the environment considered from the
permissible limits of living organisms
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Risk and benefit in the natural and social environment:

Beyond risk assessment
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“Traditional V5Ls undervalue COVID-19 risks, but they can serve
as a starting point for policymakers.”
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Risk and benefit in the natural and social environment:

Beyond risk assessment

Ryuta TAKASHIMA

Faculty of Science and Technology, Department of Industrial and Systems Engineering,

Tokyo University of Science

Abstract

It is a law of nature to reduce or eliminate dangerous and harmful things and events. Risk assessment is a series
of steps in which decisions are made by identifying, analyzing, and evaluating risks before taking these steps. This
paper emphasizes (1) the importance of economic evaluation of policies and regulations to reduce risks, and (2) the
difficulty in measuring the benefits of reducing risks by conducting a cost-benefit analysis when adopting target
policies and regulations. and (3) Possibility of solving existing problems using real options, which is a decision-
making method under uncertainty.

We sincerely hope that these economic evaluations go beyond risk assessment and are applied in real society,
contributing to the establishment of safe and secure social systems that can deal with various risks.

KEYWORDS: risk assessment, risk, cost benefit, gross benefit, real options, policy-making
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Risks of chemical exposure and creating a safe and

secure working environment
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Risks of chemical exposure and creating a safe and

secure working environment

Mitsutoshi TAKAYA

Division of Exposure Science, National Institute of Occupational Safety and Health, Japan

Abstract
In Japan, management of chemical substances by employers is regulated by the Occupational Safety and Health Law. In
recent years, this legal system has undergone a major change as follows: Although the government regulates chemical
substances with clearly high risk, there has been a shift to regulations in which employers themselves collect information and
manage risk autonomously. The reason behind the revision of this system is that the number of chemical substances used in
the workplace has increased, and it has become difficult to protect workers' health in the way that detailed control methods
are regulated by law. Also, recent occupational accidents caused by chemical substances that triggered the revision of the
system. They were lead poisoning during paint removal work on bridges, bile duct cancer in a printing factory, and bladder
cancer in a chemical factory, where made aromatic amine based pigments. Risk assessment and risk communication of

chemical substances are most part of conducting indispensable for a safe working environment.

KEYWORDS: chemical exposure, work environment, occupational health and safety law, occupational accident,

risk assessment, risk communication
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Risk of heatstroke

due to global warming and urban warming
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Risk of heatstroke

due to global warming and urban warming

Makoto NAKAYOSHI

Department of Civil Engineering, Faculty of Science and Technology, Tokyo University of Science

Abstract
The climate surrounding us is greatly affected by two types of warming, global and urban heat warming. Global
warming is caused by an increase in the concentration of CO2 in the atmosphere, a greenhouse gas caused by the
use of fossil fuels, which acts as an insulator between earth and the space. Urban warming is caused by
anthropogenic heat emission, the trapping of radiant energy by buildings, and a decrease in evaporative heat due to
the decrease of vegetation land surface category. Reducing the risk of heatstroke caused by these warming can be
possible by mitigating the urban heat through countermeasures of urban heat island, as well as the individual heat

management. Author will also discuss issues related to the heat stroke crisis and risk management.

KEYWORDS: global warming, urban warming, heatstroke, crisis management, risk management
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Antenna systems and electromagnetic biosafety
in the IoT/Al era

Fukuro KOSHIJI

Electrical and Electronics Course, Faculty of Engineering, Tokyo Polytechnic University

Abstract

In recent years, the frequency bands used in radio communications range from low to high frequencies. In radio
systems using high-frequency bands, directionality control technology using array antennas has been introduced,
and high-gain, unidirectional antennas are now used. Regarding electromagnetic bio-safety, understanding the
interaction between electromagnetic waves and the human body is essential, and guidelines for human body
protection against electromagnetic waves have been established. In recent years, with the increase of higher
frequencies, the guidelines for human protection against electromagnetic waves in the frequency band above 6 GHz
have been revised. In addition to the conventional power absorption Specific Absorption Rate (SAR), an index based
on incident power density has been added. This paper introduces antennas for wireless systems in the age of 5G/6G,
IoT, and Al and describes the interaction between the human body and antennas and electromagnetic bio-safety.

KEYWORDS: Antenna, high frequency, Wideband radio wave communication, human body communication,
electromagnetic biosafety
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Heat stroke risk during firefighting activities
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Heat stroke risk during firefighting activities

Masayuki MIZUNO

Department of Global Fire Science and Technology, Graduate School of Science and Technology,

Tokyo University of Science

Abstract

Firefighters are basically equipped with heavy equipment such as fire-retardant clothing with excellent insulation
performance and air breathing apparatus. Consequently, firefighting activities impose a substantial exercise load,
increasing the risk of heatstroke. To assess the potential for heatstroke during firefighting, we conducted
questionnaires and experiments.

A questionnaire survey was administered to firefighters, focusing on heatstroke incidence and countermeasures.
Findings revealed that individuals experiencing heatstroke symptoms, such as numbness in the hands and feet,
discomfort, and muscle spasms in the past five years, accounted for 30-40%. Identified causes included dehydration
(50%), cumulative fatigue (32%), high-load activities (31%), and high-temperature environments (34%).
Acknowledging the inevitability of high temperatures and high-load activities, measures such as reducing activity
duration and incorporating early breaks can mitigate dehydration and fatigue.

Experiments were conducted in two environments: room temperature at 40 degrees Celsius and humidity at 70%,
and room temperature at 30 degrees Celsius and humidity at 60%, incorporating two cycles of exercise stress and
rest with water intake, involving ingestion of 10°C cold water or 1°C ice slurry. Higher exercise room temperatures
and increased insulation in clothing resulted in a faster rise in core body temperature. Notably, ice slurry
demonstrated a significant cooling effect on core body temperature under high-temperature conditions.

Ingestion of ice slurry emerged as an effective measure in reducing the risk of heatstroke, alongside the effectiveness
of spring heat acclimatization training.

KEYWORDS: firefighters, heatstroke, exercise stress, ice slurry, personal fire protection equipment
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Measures to Ensure Necessary Financial and Human Resources
Needed by the NPO Search & Rescue Dog Organization

Minamo SUZUKI, Mamoru ONUMA

Department of Animal Risk Management, Faculty of Risk and Crisis Management, Chiba Institute of Science

Abstract
Search and rescue dogs (disaster rescue dogs) are indispensable for disaster relief activities, but they rarely
belong to public institutions such as firefighting organizations and belong to some NPOs (non-profit
organizations). NPOs are bodies that do not aim to distribute profits earned from various social contribution
activities, but rather use them for operating expenses. Accordingly, they tend to face challenges in
organizational management such as funding for activities and resolving insufficient human resources including
successors. We conducted a questionnaire survey to clarify the current status and challenges of the NPO Japan
Search & Rescue Dog Association that performs disaster relief activities with disaster rescue dogs. The results
revealed difficulty in funding for disaster relief activities, aging members, and a shortage of successors.

KEYWORDS: NPO, Search and rescue dog, Disaster rescue dog, financial , human resources,

Large-scale disaster, sustainability
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