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Bl Abstract

The idea of electric bicycles or motorcycles in Japan began with patent applications for electric
bicycles or motorcycles in the 1940s. By 1980s, most conceivable forms of motor placement and driving
force transmission methods had been patented. The only design to become a commercial product was
the "Electric Cycle DG-EC2", launched in 1980 as the world’s first electric bicycle. In the early 1990s,
two models of electric scooters were sold for a limited utility. Both of these electric bicycles or two-
wheeled vehicles are legally class 1 motorized bicycles. But due to the battery performance and motor
characteristics when compared with the motorized bicycles at that time, they did not reach widespread
use in the market.

The bicycle market in the early 1970s reached its heyday with the epidemic of boys' sports cycles
and mini-cycles. In the 1980s, light roadsters and city bicycles became the mainstream, and became
widespread mainly among middle and high school students and housewives. On the other hand, in the
late 1970s, family bikes and small scooters were born, and the number of these mopeds sold increased
sharply, including women who were far from motorcycles until then. However, after a fierce battle for
market share around 1980, the number of sales gradually decreased from the time when helmets
became mandatory in 1986.

The electric power assisted bicycle is the first electric bicycle from Japan that was approved as a
bicycle and commercialized in 1993 for the first time in the world, but its development has not been
proceeding smoothly from the beginning. From the late 1970s to the late 1980s, several "'motorized
bicycles with pedals" were developed, but all were interrupted. In 1989, when the engine speed control
according to the pedal rotation was changed to a motor-driven bicycle, a prototype that was close
to the original concept was finally created. After that, with the aim of being approved as a bicycle,
technological development of "a bicycle with a motor drive assisting function proportional to the pedaling
force" was carried out. This included some lobbying as well. Product development began in November
1991 and was a constant hard struggle with battery mounting method, frame strength, battery cycle life,
etc., In November 1993, the first electric power assisted bicycle "first PAS" was released in limited sale
in 3 prefectures of Kanagawa, Shizuoka and Hyogo, and sold nationwide in April 1994,

This report discusses the trends in the electric power assisted bicycle market, products and
technology from 1993 to the present day. The timeframe is divided into four stages: the introductory
stage, the transition stage, the growth stage and the mature stage. Of these, the transition stage is the
most important in many ways. The first half of the transition stage was the only "time of declining sales
and production in the recession" that the electric power assisted bicycle industry experienced.

During the transition stage, technological evolutions have occurred in which the main parts related
to the assisting function, such as batteries, motors, and torque sensors, have changed significantly,
and their basic structure has not changed. From this stage, aluminum frames became widespread.
Expansion to overseas markets in China and Europe also began during this stage.

Since the growth stage, various types of electric power assisted bicycle have increased, supported
by the weight reduction of lithium-ion batteries and aluminum frames and the increase in battery
capacity, and the main user demographic has shifted from elderly people to women in their 20s, 30s
and 40s. In addition, the birth of electric power assisted bicycles with a regenerative charging function
using a front-wheel drive motor has increased the choices of users. The electric power assisted bicycle
industry has continued to grow almost steadily even during the 2008 financial crisis, partly due to the
effects of the revision of the Road Traffic Act for the assist ratio and the revision of the regulations for
bicycles with two child seats.

On the other hand, in the Chinese and European markets, unique electric bicycles were born by
fusing with their respective road conditions, bicycle culture and conventional technology, and the
number has increased rapidly since the early 2000s in China and the latter half of the 2000s in Europe,
has grown into a market that greatly exceeds the Japanese market.

In recent years, in the Japanese market, the number of electric power assisted bicycles for two child
seats, for commuting to school, and for seniors is increasing due to the diversification of bicycles with
two child seats and city bicycles and changes in social conditions. However, as the number increases,
major domestic companies are struggling with accident analysis and recalls of their products.
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7.6 Bosch® Classic MY2011 & Performance Line
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