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Proposal for a systematic and practical introduction method of foolproof

measures to elevate product value
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Abstract

Consumer products are marketed under governmental mandatory and industry association
safety voluntary standards. However, accidents continue to occur due to misuse or careless
use. This study proposes a "systematic and practical" methodology that can be applied to the
study of foolproof measures for these products, which effectively prevent accidents caused
by "misuse and careless use, " to improve the value of these products. The methodology
focuses on integrating the accident cases of "misuse and careless use" on the consumer
product market, various safety standards and instruction manuals.

The paper consists of six chapters.

In Chapter 1, the study described the background, objectives, and related previous studies.
In Chapter 2, the study quantitatively evaluated the effects of three different safety measures:
(a) foolproof safety measures (foolproof safety), (b) safety measures relying on the user's
confirmation (user confirmation safety), and (c) safety measures by alerting the user (alert
safety), targeting three products: gas stoves, kerosene heaters and electric heaters, which had
many accidents caused by "misuse or careless use" by elderly people. First, the study
identified the current status of regulations and the current status of accident countermeasures.
Next, the study classified the implemented accident countermeasure functions into three
levels of safety measures, and the methods of each accident countermeasure function were
analyzed. Then, the elderly people's accidents caused by "misuse/careless use" were classified
into "type of accident" and "type of misuse/careless use" based on the descriptions of "cause
of accident" in the individual data from the National Institute of Technology and Evaluation

(NITE) database. Finally, the study evaluated the accident reduction effect of each accident
prevention function. It showed quantitatively that the foolproof safety function with a gas
stove was more effective in reducing accidents than the safety function with an oil stove,
which relies on the user's safety confirmation.

In Chapter 3, the study took up the case of an accident involving a kerosene leakage from
a kerosene heater, in which accident countermeasures against "misuse and careless use" were
not sufficiently effective as a case study. By making maximum use of accident information,
safety standards and their implemented accident countermeasure functions, and instruction
manuals that are available because the product is already on the market, the accident scenario
was created by tracing in detail the sequence of events leading up to the accident, and "points
that could stop the progress to an accident" to which the foolproof design should be applied
was clarified. The methodology was then used to develop foolproof countermeasures and
quantitatively evaluated the expected accident reduction effect when effective foolproof
countermeasures were implemented, presenting systematic and practical methods.

The methodology is practical and general enough to be widely applied to accidents involving
products in other products' categories because it uses available data as the starting point for

analysis and because it is procedural and uses tabular expressions. The data on the number of
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accidents for each accident scenario is compiled based on actual accident data. The data on
the number of accidents for each accident scenario shows the accident reduction effect when
the foolproof design is applied for a particular accident scenario and provides valuable
information for management decision-making when considering additional safety measures.
In Chapter 4, based on the results described in Chapter 3, the study presented a practical
methodology for planning and evaluating the effect of foolproof design, which was not limited
to specific accidents of specific items, in a more general and systematic matrix format to
expand the applicable products, plan foolproof measures, and evaluate the accident reduction
effects. The "Accident Process Inspection Matrix" was proposed as a methodology for
designing fool-proofing measures and assessing their effectiveness in reducing accidents. By
using a matrix table, information such as the sequence leading to an accident (operation,

"misuse or careless use," and "points that could stop the progress to an accident"), related
safety standards, implemented accident countermeasure functions, and instruction manuals
could be systematically described without omissions at each step of all operation flows related
to accidents. The information was reviewed to ensure it could be described systematically
and without deletions. In addition, a flow chart for creating an "Accident Process Inspection
Matrix" was designed to provide a guide for creating an "Accident Process Inspection Matrix"
so that standard procedures and evaluation methods could be implemented regardless of the
skill level of the evaluators or the type of item. In addition, the types of accidents and unsafe
behaviors were systematically categorized and defined based on keywords extracted from the
accident database so that they could be applied widely.

In Chapter 5, the study expanded the target to 18 items of cooking, heating, and hot-water
supply equipment and used the "Accident Process Inspection Matrix" proposed in Chapter 4
to present accident countermeasures based on a feasible foolproof design that had not yet
been standardized but had been implemented in a similar category and commercial products
and to evaluate the effect of reducing accidents in the target items. By assessing the
effectiveness of the "Accident Process Inspection Matrix" for these items, the study has
shown that the "Accident Process Inspection Matrix" was adequate for these items and the
areas where accident countermeasures based on foolproof design could be expected.

In Chapter 6, the study provided a summary of this study. This study proposed a systematic
and practical methodology to enhance product value by taking effective foolproof measures

to reduce the accidents caused by "misuse and careless use" by users.
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