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Japan Industry in the Current of Inclusive
Global Change in Heisei era

apan, the Industrial nation, began a new chapter in its

history marking a new era ‘Reiwa-the Beautiful Harmony’

with the ascending of Crown Prince Naruhito to the Throne

May 1st, 2019, after the voluntary abdication of his father
Akihito declaring the end of thirty-year long ‘Heisei era-the
Peace Everywhere’ on April 30th, 2019. It was not only a great
event that filled with many expectations and aspirations of all
people in Japan but also an important landmark in Japan’s
history. On the 30th celebration of our Durga puja in this new
Japan era, we, therefore, look back at the leading events of
the past three decades and beyond, and see specifically how
Japanese industry sailed in the current of inclusive changes
across the globe in the Heisei era.

After World War—ll, Japan made tremendous progress in
almost all industrial domains including heavy industry, chemical
and petrochemical industry, electrical and electronics industry,
consumer goods production and pharmaceutical industry.
Japanese innovative ideas, systematic approach, quality
consciousness, and unique skill of adaptation grew Japan’s
Industry quickly after post war, on the world stage and received
recognition as a techno-industrial superpower.

Japanese Industry initially triggered its growth and
rapid recovery from war devastated damage mainly with close
interaction with USA that favored the inflow of technology
and expertise from the United States to Japan, through both
industrial relationships and interactions involving government
laboratories and universities. However, Japanese Industry
acclimatized those imported technologies and expertise
by amalgamation with its own innovation, quality and
miniaturization. This approach made Japanese Industry
successful in inventing new kind of products that created its
own market in the contemporary world. For instance, utilizing
imported transistor technology, Sony launched its small radio
that became popular across the globe. Flat panel displays
in calculator in early 1970s by Sharp, utilizing imported liquid
crystal technology that was developed in 1960 is another
instance.

Indeed, the proper acquisition, effective adaptation,
and improvisation of the imported technologies by Japanese
industry served as the basis for Japan’s rapid economic growth
and its international competitiveness. It is also true that certain
economic cum political crisis in the past also worked in favor of
Japan in achieving its accelerated growth. For instance, during
1980s when oil price became high, demand for large size cars
decreased. Japan took that opportunity and exported their
small cars to the USA. It ultimately helped Japan capture the
Automobile Market. During Korean War, Japan Automobile
Industry boosted its exports as the U.S. military procured
special vehicles from Japan.

This trend of rapid advancement of Japan’s industry
continued up to the early Heisei era, when Economic
empowerment of Japan led Sony to go for the acquisition
of Hollywood’s Columbia Pictures and Mitsubishi Estate to
buy New York’s Rockefeller Center. That success drew the
international attention and admiration. However, only three
years later, Japan’s asset-price bubble collapsed, triggering a
full-fledged financial system crisis and setting the stage for long
stagnation of Japanese Industry. Several factors could possibly
be attributed to the long stagnation of Japanese Industry growth
and its economy. Major ones are briefly described below:
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(1) As Japanese Industry had grown and it had
demonstrated its superior manufacturing skills through
launching several new products in almost in every
domain of production, history also witnessed that the
favorable atmosphere for cooperation from foreign
countries that accelerated its growth had disappeared.
It experienced competition from all corners. It had lost
its easy access to foreign technology. For further growth,
Japan Industry became dependent on its own basic
research and innovation.

(2) Watching the phenomenal growth rate, other nations
had also adopted strategy of their own industrial growth,
like the one followed by Japan after World War II.
Those measures helped them to some extent to make
reasonable progress in developing their industry. With
that effort, they ultimately, became competitors to the
Japanese companies in some areas.

(8) Foreign investment that boomed at the early Heisei era
had declined sharply after bubble economy collapsed.
It had an adverse effect on Japan’s Industrial growth.

(4) Japan faced two major natural disasters during Heisei
era—(a) the Great Hanshin Earthquake in 1995 and (b)
the Great East Japan Earthquake and tsunamiin 2011.
Those two disasters had an impact on Japan’s Economy
and industry.

(5) Information technology (IT) and Internet that was born in
the United States in Heisei era, integrated the world with
the flow of knowledge, and information at an amazing
speed. It created new kinds of diverse businesses
that the world could not imagine before. However, it
appears that Japanese electronics Industry had failed
to recognize its potential in a timely manner. As a result,
Japanese Firms lagged in exploiting its full potential
and boosting industrial growth for the electronic market
in comparison to other nations. Eventually, Japanese
firms were forced to share the mobile phone market
with Chinese, South Korean and American Company in
Heisei era and that trend still continues today.

Historical events show that Japanese industry recognized
the issue of stagnation subsequent to the economic bubble
burst and looked for several options to escape from it.
Some effort of Japanese Industry as early as 1991 carries
the signature of its attempt. Most important measures that
Japanese Industry took in Heisei era are highlighted below:

(1) Japanese Industry always gave importance to
productivity. The secret of achieving productivity in
Japanese Way was revealed by Toyota. Based on
management innovation, ‘Toyota Production system’
was made public by Toyota Motor Corporation in 1992.
It was applied extensively to achieve the several goals.
Most important ones were to reduce cost through
minimizing waste, to make the process easier and
maintain high quality, to create a business focused work
culture, and to nurture a lean production system capable
of responding immediately to demands in the market.

(2) Anticipating difficulties in obtaining technology
from foreign companies, both Japan’s Industry and
government gave emphasis on indigenous innovation
and industrial research.

(8) As early as around 1991, in line with the concept of



Japan Industry in the Current of Inclusive

supply chain management, some Japanese firms started
shifting some of their manufacturing units abroad with an
aspiration and expectation of harvesting the advantage
of growing emerging markets and the lower cost of
manufacturing goods abroad due to lower cost of work
force and material. As a result offshore operations of
Japanese firm were increased about 3.3 times in year
2016 in comparison to that of 1990.

Japanese industry, particularly electronics industry,
adopted modularization approach in manufacturing and
started integrating their offshore units located mostly
in neighboring Asian Countries in the main stream
of management horizontally in around 1990. One of
the oblivious merits of that integration was noticed in
improvement in regional cooperation and liberalization
of investment without compromising quality.

Japanese Corporate took a radically new decision at
the level of the corporate culture in order to align with
concept of globalization in the end of 1990s. It started
hiring non-dapanese and accepting English as a medium
of international communication in parallel to Japanese.
That approach helped Japanese Firm lead their business
effectively across the globe.

Reference

In the new era ‘Reiwa-the Beautiful Harmony’ Japanese
Industry has confidently moved forward with its strong work
force treasuring its worldwide reputation as a quality conscious
nation. It is expected that all the positive thoughtful measures
already taken by the Industry in the past will continue in the
new era. Emphasis will be given more on innovative research
and technology development particularly in the newly emerging
high-tech areas such as robotics, artificial intelligence, etc. and
preparing itself for the next phase of industrial revolution. With
all these sincere efforts by Japanese industry together with the
industrial policy recently introduced by Japan Government,
it is likely that it will be ready to move forward on the path of
harmony for embracing the global business market with full
understanding of the diverse needs across the world in order
to overcome its stagnation.

On the auspicious occasion of the new era ‘Reiwa’, like
Japanese Industry, we, a group of individuals, also cherish our
experience and learning from the past ‘Heisei era’. We uphold
the spirit of ‘Reiwa —the harmony’, through our celebration
of Druga puja. We pray to goddess Durga for achieving the
beautiful harmony, the motto of new era in true sense in our
every effort and action for advancement, and wellbeing of every
individual, our society, and industry.
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History of Indians in Japan

Hinduism and Buddhism were conveyed to Japan.

Bodhisena, an Indian Buddhist scholar and monk, visited
Japan in the 7th century, lived here for 25 years and preached
Buddhism. He met the Japanese Emperor and was treated with
great honour. Thereafter he stayed in a temple called Daian where
he started Kegon school of Buddhism and taught Sanskrit. He
participated in the eye-opening ceremony of the giant Buddha
statue in Nara Todai temple. Bodhisena’s bones were laid in
Ryoujusen mountain in 760. Records say that thereafter
Japanese scholars and monks started visiting India to study at
Nalanda University.

The India-Japan relation started in the 6th century when

The history of modern Indian settlement in Japan started
from 1870s when some Sindhi and Parsi businessmen and their
families settled down in Yokohama and Okinawa. Before that few
Indians came to Japan on Portuguese boats in the 16th and 17th
century and on the British boats in the 18th and 19th century. As
per the statistics released by Japanese government, there were
30 Indians in Japan in 1901. Thereafter Indians started settling
in Hyogo prefecture. By 1905 there were around 70 Indians in
Hyogo prefecture. In the aftermath of the Great Kanto earthquake
in 1923, many Indians moved from Yokohama to Kobe.

The Indian population in Japan grew to 632 in 1939 which
reduced to 114 in 1942 owing to British sanctions against Japan.
The Indian National Army and Japanese army collaboration
formed under the leadership of R. B. Bose, for achieving Indian
independence, is well known. As a part of this collaboration,
the INA youngsters joined Japanese military schools for training.
However, the whole plan stopped after the sudden disappearance
of INA Chief S. C. Bose. After the end of world war, the Indian
population in Japan grew again, just to a few hundreds, mainly
the businessmen community around Kobe.

India, represented by R. B. Pal, supported Japan in the
post-war international tribunal. In 1949, the then Indian prime
minister Nehru gifted an elephant to Japan. Thereafter, as Japan
became an ally of the US and India of the Soviet Union, India
and Indians were not looking east. By 1980 the Indian population
in Japan was a bit less than 2000, led by the businessmen
community, 40% of which lived in Hyogo prefecture. Kobe was
the largest port heading towards Asia. In Kobe, places of worship
were established during these times.

It was only in the 1990s, when the Indian immigrants to
Japan showed a steep increase and that too around Tokyo area.
The year 2000 issue of information systems opened the flood
gates for Indian IT engineers. For the Japanese, it was just a one-
off activity they needed help from the Indian IT industry. However,
this gave a realization to some corporates about the usefulness
of Indian IT engineers, project managers and business managers.
By 2001, the Indian population in Japan was around 10,000.

In the meantime, Indian scholars started coming to Japan,
in very low numbers though as compared to neighbouring
countries. For Indians, Russia, Germany, and later the Americas
were most popular destinations. However, during the last few
years, as the India and Japan ties have strengthened, the number
of scholarships offered to Indian students and vice versa, have
significantly increased.

References:

- Yogendra Puranik
Councillor of Edogawa City in Tokyo

Indian restaurant business in Japan started from 1970s in
Tokyo. The north Indian food was quite popular in Japan until
the year 2000 after which south Indian food restaurants also
started picking up. Today, there are around 1300 to 1400 Indian
restaurants only in Tokyo out of which only a handful are run by
Indians and rest by the Nepalese.

Since 2001, the demand of Indian IT engineers increased
steadily on a continuing basis. In the beginning, the Indian IT
companies would largely work as partner with the Japanese IT
companies to offer services to customers in Japan. Over years,
a good number of customers have chosen to work directly with
Indian IT companies to reap the advantages of labour arbitrage.
Given this, the large Japanese IT companies have also opened
their centres in India and started direct recruitments from India.

This development has led to change in life styles of the
Indians in japan. As compared to a project-based visit to Japan
in the past, more Indians are now coming to Japan for long term
jobs, along with their families. The Indian community in Tokyo
now has more than 1000 school going kids. These kids attend
schooling primarily in the Indian and other international schools in
and around Tokyo. Education is yet a challenge as Indian parents
are looking for better schooling for their kids. Getting admissions
into Japanese universities is a further challenge due to the big
language barrier. Most of the kids opt to go overseas for their
under-graduate and graduate studies.

The change in durations of stay in Japan also brought a lot
of changes in the life styles of people. Many Indians are buying
homes in Japan. The number of permanent residency applicants
is showing a steep rise over last few years and many are even
considering citizenship of Japan. Many IT engineers, girls and
boys of age around 25 are single when they come to Japan.
Once they like Japan they want to stay here for long for which |
am seeing a trend that they are seeking life partners within Japan.

Many region-based Indian communities are active in
Japan like the Tokyo Marathi Mandal, Tamil Sangham, Odisha
community, Bengali community and so on. Hindu Swayamsevak
Sangh is also very active in Japan. Japan is prone to natural
calamities. Many Indians left Japan after the large earthquake
in 2011. Learning from those lessons, the newly formed All
Japan Association of Indians (AJAI) is trying to put up a national
framework or network to offer social support, information to all
Indians across Japan. As the daily life becomes complex, people
need all sorts of information and support spanning legal, medical/
health, childcare, education, social and other areas.

As of the end of year 2018, there were around 39,000
Indians in Japan comprising of approximately 10000 engineers,
2000 students, 6000 skilled labour, 500 entrepreneurs and
business managers, 500 teachers, 300 plus diplomats, around
3000 on short term visits and rest are family, dependents and
other categories. The Indian community started its journey to
Japan in the Meiji Era and started building up in the Showa era
mainly through the businessman community, grew its presence
through the IT population in the Heisei Era and will now become a
part of the local Japanese community in the Reiwa Era. Japanese
and Indians are coming closer than ever.

https://en.wikipedia.org/wiki/India%E2%80%93Japan_relations,

https://en.wikipedia.org/wiki/Bodhisena, http://www.lib.kobe-u.ac.jp/repository/90000733.pdf,

https://www.e-stat.go.jp/
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Japan’s Emergence
as an Economic Power House
- Partha Kumar

invent herself as a leader in global economy almost seems to be a fairy tale. Over past 70 years, Japan not only did

that but also led the way for others to follow in the post crisis world. If 80s was time for Japanese companies to lead
the market by consumer products, recent years have shown marked improvement in financial product development, technology
adaption and compliance policies creating one of the largest and robust market in the world. Japanese Yen has also replaced
Swiss franc over the years as currency of choice in time of distress.

Wth the devastation that followed towards the end of World war I, rising of Japan from the debris and ashes and re-
|

Following the recovery of the US economy in the 80s under the Reagan administration, Japan’s exports began to expand on
a massive scale. This development was supported by an appreciating dollar and a budget deficit in US created by significant tax
cut without a complimentary expense reduction measure. The favorable condition propelled Japan’s export led growth strategy
which was replicated successfully by Japan’s neighbors in later years.

When Japan emerged as a major creditor in the global financial system many economists started believing that Japan was
bound to surpass US at some point. From the postwar days to early 1980s, Japan had been continuously a net borrower. With
large current account surplus fueled by export oriented growth strategy Japan started running a large surplus from 1982. Only
in next four years, Japan had positioned herself as the largest net creditor. Annual net export towards late 80s used to run into
100 billion USD and net external asset touched 300 billion USD, both numbers were not seen or heard in that era.

Needless to say that Japan’s monetary easing post bubble 80s created nothing but cynicism and Governor Hayami’s policy
were dissected many times by economist and politicians of the west until a similar bubble erupted in the US with the crash of
mortgage backed securities and Lehman bankruptcy. Despite hesitation and criticism, it only took months to determine that the
only path forward to recover from the crisis lies in same policies Japan had adopted almost two decades before.

The ultimate reason for Japan’s emergence as a creditor can be found in Japanese developmental state that relied mostly
on a system of financial repression to sustain rapid economic growth. A high savings rate allowed the policy makers to fund
industrial sectors which are thought to be strategic for the growth. Some criticism is appropriate in this regard as western policy
makers focused on improving average life of the population with the surplus, which came to Japan much later in the cycle.
When economic growth slowed somewhat in the 1970s and demand for corporate investment decreased, the policy makers
refrained from reforming the financial system for the sake of maintaining control over the economic development. Even though
the financial system was subject to liberalization pressure and eventually it started opening up in late 90s, some elements of
repression were always there.

Following the financial big-bang of late 90s and advent of technology, Japan became second largest market in early 2000s.
The period also saw rapid introduction of modern derivatives products in Japanese markets, significant reform of locally traded
Bond and Equities markets and continuous reform to position Japanese market as an efficient, open marketplace for global
asset managers. Sadly, the tax structure has not helped all the way towards the re-positioning of Japan. | will discuss briefly the
reason in next section.

Post Lehman shock, as US started implementing various regulations, Japan still kept herself ahead with the introduction
of first derivatives clearing infrastructure in the world and continued to leap forward with disclosure and compliance while
introducing waves of changes for ultra-high speed trading technology and implementing schemes to trade Japanese products
from overseas markets.
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The challenges ahead can be explained with the help of two charts below published by Ministry of Finance, showing gap
between total expenditure and tax revenue which has only widened since 90s, however thankfully trending a recovery since 2009

and increasing debt servicing and social security related expenditures which need no further explanation.
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Tax reform is an integral part of this recovery and recent years have shown how rigorously it can be followed. My colleagues
in Singapore and Hong Kong had moved offices and businesses over past years due to high corporate and individual tax structures
in Japan, needless to say that it is hurting a few growth opportunities for Japan, but mounting costs of debt servicing and social
security won't leave any other options.
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Fellow readers are likely to get a little nervous with the next chart which shows a comparison of General Government Gross
debt. Some consolation can be offered by the facts that most of these debt is held within Japan (and in recent times more than
half is held by Bank of Japan). Also, you might find it particularly interesting that the trend of growth for Japan and US in this
comparison is very similar, especially after 2008.
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A comparison of household assets among Japan, US and UK would instantly point the lack of investment in securities, and
despite low interest rates, the inclination of keeping liquid assets. Although the rate of household asset accumulation in recent
times has not been able to keep pace with global peers, the trend has improved with Abe administration’s policies, however
investment returns have not really helped much when compared to others.
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| meant to end the article in a positive note due to two reasons, one being it is written on the occasion of Puja and secondly |
want all the readers who are mostly long term residents of Japan to understand that all hopes are not lost. Japan has tremendous
potential to reinvent her over next two decades in services industry where it still leads light years, tourism is a growing business
and Japan has already shown a niche sector of tourism for ultra-high net worth individuals, the combination of rich heritage,
history, safety and reliable transportation can rarely be replicated in another country. Japan is a late entrant to the aviation and
defense industry, but it is already creating waves with the introduction of some of the first line of products in these segment.
Creativity has been at the core of Japan during the entire period, the new generation is taking it to the next level with augmented
reality, a new generation of gaming and entertainment industry has already born. Lastly, Japan may not have a silicon valley but
a good part of the investment dollars working hard in silicon valley are from a Japanese company Softbank, who have shown
how to do it at a large scale.
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Scientific Achievements in Heisei Era
(1989 - 2019)

education, and sports. Natural disasters have also thrown

many challenges: Japan has experienced severe typhoons,
earthquakes, and tsunamis. Some say natural disasters and
tougher living conditions force people to innovate through
scientific and technological developments. The tsunami of March
11, 2011 claimed more than 12,000 lives and triggered the
infamous nuclear accident. This forced the Japanese government
to take a bold step to shutdown all nuclear power plants (NPPs)
across the country, where nuclear power supplies about 25% of
the electricity. This was to ensure upgradation of all apparatus in
the NPPs and make other associated arrangements to minimize
the effect of tsunamis on the NPPs in the future. It is thought that
the tsunami water damaged the cooling system of the nuclear
rods at the ill-fated Fukushima Dai-ichi Power Plant. A major
technological development in terms of nuclear fusion is needed
to make the NPPs even safer and to avoid piling up of nuclear
waste. We are hoping that the International Thermonuclear
Experimental Reactor (ITER) will achieve the milestone through
Japanese investment that has started in the Heisei Era.

The Heisei Era has seen many ups and downs in science,

The hi-tech science is at its forefront in Japan. It is one of
the only few places on earth which has produced Nobel laureates
in the same department from the same institution successively.
The first was the Niels Bohr — Max Planck institution, and now
the University of Tokyo, which oversees the neutrino observatory
at the Super-Kamiokande. Prof. Masatoshi Koshiba first won
the Nobel Prize in 2002 for the detection of cosmic neutrinos,
massless virtual particles which gives insight into the origin of
the universe (or the so-called Big Bang Theory). Soon after,
Prof. Takaaki Kajita further improved the detection technology,
thus helped prove the existence of neutrino oscillations and
that neutrinos are, in fact, not massless, which earned him a
Nobel Prize in 2015. The other hi-tech research of note are the
achievements of Shinya Yamanaka, from Kyoto University, on
developing Induced Pluripotent Stem (iPS) cells. Such is the
importance of this discovery, the iPS cells are now under testing
for treatment of Parkinson’s Disease in Japan. For this, he won
a Nobel Prize in 2012. In the same discipline, Prof. Tasuku Honjo
won a Nobel Prize in 2018 for his pioneering work for discovering
a protein for treating cancer cells.

A practice | appreciate, living in Japan, is how quickly
advanced research is applied to the betterment of our lives.
The scientists involved in this process are obvious choices for
the Nobel Committee to choose as Laureates. For example,
Professors Isamu Akasaki, Hiroshi Amano, and Shuiji Nakamura
first discovered the blue LED, and Prof. Satoshi Omura was the
first to make use of naturally occurring microorganisms to treat
infections caused by roundworm parasites. Once the blue LED
was developed, it was put to immediate use in making household
lightbulbs; the medicine produced by Omura’s discovery was
already widespread when he was awarded the Nobel Prize. What
further surprised me was the Nobel Committee’s work to find
Mr. Koichi Tanaka, of the Shimadzu Corporation, a man who
had no academic recognition but had created the method used
in MRI scanning based on nuclear magnetic resonance (NMR)
spectroscopy. These successes do not come overnight or easily:
Japan has invested heavily in R&D many centuries ago, and
the citizens have performed their duties with utmost dignity. |
remember from my early days, when the then-Prime Minister
Junichiro Koizumi once said that Japan wanted to have 50 Nobel
Laureate in a certain time. It is now clear that high returns come
from heavy investment and such visions. This is something the
present generation is enjoying, including myself.
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| came to Japan in H-12 (2001), the year Japan became
the only other nation, apart from the US, to develop the fastest
supercomputer in the world. What was fascinating was that this
supercomputer system was built for civilians’ use to develop
numerical models for predicting Earth’s climate 100-200 years in
advance, to learn about the past of some millions of years ago,
and to develop models to predict weather a week in advance
at very high resolutions (of city scale at hourly timestamps).
Aptly known as the Earth Simulator, other research relating to
our solar and planetary systems are also conducted using the
supercomputer. Major scientific groups from the US and Europe
were stationed in Yokohama to access to the facility, which had
no external connectivity. We felt so privileged to have that access
in-house. Because of that investment in the 1990s, Japan has
become an integral part of the Intergovernmental Panel for
Climate Change (IPCC) assessment reports, which was also
conferred a Nobel Peace Prize in 2007.

While there is no apparent financial gain to us, why was this
investment in the supercomputer so important? Apart from the
technological prowess, we can model the history of the Earth,
which will allow us to understand trends of climate change, and
what we have to do to protect the planet we live in, or even
the only known planet in our solar system to have life (as far as
our knowledge goes). The early planet has gone through many
adjustments millions of years ago for the initiation of life. Until 20
million years ago, the level of carbon dioxide (CO,) was too high
for the planet to be habitable. When Homo Sapiens came to be,
around 0.2 million years ago, the CO2 level was already stabilized
at about 270 ppm (1 ppm = 1 part per million molecules). This
evolution of Earth’s atmosphere is well recorded in various
proxies we derive from the Arctic and Antarctic ice cores. The
pre-industrial conditions of the Earth (circa. 1750) is believed to
be the most comfortable for human civilization. For example, the
seasonal climate variations in the temperate regions provides
survivable winters and pleasant summers, and the tropics had
pleasant winters and slightly difficult summers. The monsoons
bring respite from the summer heat to the billions of people and
provides the much-needed water for livelihood (water from the
temperate regions came from snowfall or cold precipitation).
Since the use of fossil fuels during the Industrial Revolution, CO2
levels in the atmosphere have been rising, leading to an increase
in Earth’s surface temperature.

Although there are no visible or accountable benefits of
keeping the Earth’s climate to the pre-industrial state, the United
Nations Framework Convention for Climate Change (UNFCCC)
has come up with the Paris Agreement (2016), a target to limit
the global mean surface-air temperature change at 2°C or
lower, relative to the pre-industrial era, by the year 2100. This is
a daunting task for rich and poor nations alike: the rich nations
are already major emitters of greenhouse gases (e.g. CO2), while
the poor nations are likely to rely on fossil fuel to sustain their
economic transition. For a reference, the mean air temperature
has already increased by about 1°C from the decade of the
1890s to the 2010s, caused primarily due to the human activities.
Are we depriving people of equality by introducing policies to
limit global warming? Perhaps not. | am conscious, though, that
everyone in the world could not afford the “American lifestyle”.
We simply do not have the resources on the Earth, not at least
for the space and fossil fuel resources. For a bit of clarity, Japan
would not be as beautiful as it is today if every one of us lived
in a three-story bungalow. More than 68% of Japanese land
comprises of national parks or restricted land. Being content in
what they have and refraining from wasting precious resources
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was arguably what separated many of the Asian nations from
Western ideologies in the first place. Recently, towards the end
of the Heisei Era, Japan has again started to promote the idea of
wastefulness through the term “Mottainai” to reduce unnecessary
industrial consumptions. The per capita fossil fuel consumption
in Japan and India are at about 50% and 0.1%, respectively, of
that of the average American. This is due to smaller Japanese
houses, compromises in room temperatures, smaller cars, and
the use of public transportation.

To achieve something as big and drastic as the Paris
Agreement, we need a more proactive approach. Thus, each
country has to have a goal to reduce fossil fuel emissions either in
total or in terms of emission intensity, that is, how much emission
per economic output. There are several options to achieve these
goals: simply make the energy resources “green”. Actually,
nuclear power is considered green for climate change; that’s why
| am personally interested to see the nuclear industry become
safer and more sustainable. We already see other widespread
use of small-scale green energy, such as from solar panels and
wind turbines. The scale is small because the current level of
energy production from solar and wind does not support large
scale industrial operation. Also, we have seen the recent power
failure in England is blamed on the green energy sources, as its
energy production cannot be increased when needed. However,
the situation is changing dramatically. About 10% of energy in
China comes from green sources, and Germany plans to go
green by 2050, just 30 years from now. The Cochin Airport in
India is fully run by solar power.

Despite all this progress, many argue it may be too little too
late, because we have failed to take GHG emission mitigation
actions since the Kyoto Protocol in 1996. Now time has come
to enforce strong policies top-down, from the UNFCCC in
negotiation with the Conference of Parties (COP). We now
have experience and confidence in implementing policies for
environmental protection. In the beginning of the Heisei Era, the
Montreal Protocol was successfully implemented for protection
of the stratospheric ozone (O3) layer, which protects us from
the biologically harmful ultraviolet radiation from the sun. The
chlorofluorocarbons (CFCs) and Halons were introduced in the
market in the 1940s for common use as coolants, fire retardants
or solvents, because of their inert nature in the troposphere.
Scientists found them to destroy ozone in the stratosphere where
these man-made chemicals can be broken down to chlorine
and bromine atoms. Banning the use of these ozone depleting
substance was easy because the chemicals were both produced
and used by the rich nations and those countries mostly located
in the high latitudes were most affected by the ozone depletion.
Finding of replacement chemicals in hydrogenated halocarbons
(HCFCs and HFCs) was easy without affecting the operation of

refrigerant industry. All these changes over the past 50 years are
well recorded by direct measurements.

The policy implementation for mitigating global warming is
a much tougher proposition. Replacing coal, oil and gas which is
part of our daily life and available abundantly in our planet (Mother
Earth) poses a much difficult task without sacrificing our luxurious
lifestyle and dampening economic growth in each country. First
of all, we are not aiming at removal of all the CO2 in atmosphere
which has increased due to our industrial activities. CO2 being
a very stable gas converting it to another form through natural
processes takes longer than 100 years once in the atmosphere.
Our aim has been modified to become “carbon-neutral” by means
of environmentally friendly lifestyle and technology development
for greater efficiency. The thermal power plants now produce
more energy by more complete combustion, coal and oil fields
are better managed, the Earth’s surface is greening overall due
to afforestation - to name a few. The carbon-neutrality cannot be
achieved solely by these processes. On the contrary the demand
for energy-intensive meat-protein production becoming a cause
of concern. Restoration of forested land and their sustenance
to store carbon at multidecadal timescale is also an issue. We
have heard the burned area due to forest fires in 2019 is aimost
twice of that in 2013. Deforestation (forest clearing for urban
settlements and farm land) and forest fires is the second largest
cause of atmospheric CO2 increase since the preindustrial time.

Given these situations, CO2 emission reduction policies
are very complicated, particularly when the cumulative major
emitters do not want to comply with international policy
decisions considering own economic growth. Action was only
needed from the rich and affected nations under the Montreal
Protocol, but we need participation of every nation under the
Paris Agreement. The poor nations are most likely to face major
challenges from sea-level rise due to global warming or ocean
acidification, both are manifestation of the activities in the rich
nations. The ocean acidification is direct cause of enhanced CO2
level in atmosphere, which dissolves in the seawater to free up
hydrogen ions. The stakes are high to take action for reduction
of CO2 emissions in order to mitigate the rise of Mother Earth’s
surface air temperature. Hopefully nations take responsibility for
their own actions.

The Heisei Era has been a pivotal time in scientific
advancement and technological development within Japan.
Foundations have been laid for achieving greater feats in the
present Reiwa Era. For that, the present generation and the next
have to take responsibilities under international frameworks:
diversification and collaboration is becoming increasingly
important, as the challenges we face as a human race is greater
than ever, and goes beyond the boundaries of any individual
country.



Japan and the Earthquakes:

Technology Evolutions in the Heisei-era

countries in the world. Feeling tremors is rather a regular

unpleasant fact of life here. On the other hand, Japan
is also a leader in disseminating earthquake management
technologies to the world. The effort to achieve advanced
technology has become possible by constantly involving
innumerable researchers. Besides, the R&D refinements
prosper by leveraging on the experiences of past earthquakes.
However, the Great Hanshin earthquake in 1995, which struck
Kobe city, was a wakeup call for Japan’s national authorities.
Many significant turnarounds in the policies were enacted
since this early Heisei-era (Heisei-era started from 1989). As a
matter of fact, there was no notable earthquake that directly
struck a large city in Japan since the Great Kanto earthquake
in 1923 till the Great Hanshin earthquake in 1995. Further, the
authority believed that major destruction would not happen in
case of a quake due to significant advancements in design and
construction technologies.

The Great Hanshin earthquake on January 17, 1995, had
changed the situation. This massive earthquake hit the western
part of Japan. A quake of 6.8 magnitude in the Japanese
earthquake scale wreaked havoc in the Kobe city of Hyogo
prefecture. It was so-called the biggest natural disaster in
postwar Japan. Over 6,000 people lost their lives, and around
300,000 people became homeless. Many people were crushed
to death under rubbles, and many others died in the fires
caused by the tremor. The lifelines mostly halted, expressways
collapsed; railroads and telephone lines were disrupted. Many
buildings were toppled, destroyed, or became uninhabitable
in the worst-hit areas.

Beyond doubt, Japan is one of the most earthquake-prone

In Japan, the building design standards law was
amended in 1981 to enforce advanced design and construction
for earthquake resistance buildings, which was known as
‘new basic earthquake-resistant standards’ (Shin-Taishin).
However, the aftermaths in the Great Hanshin earthquake
changed Japanese Government’s minds. Since then, many
new regulatory policies got introduced based on a foresighted
vision that they should do more to disseminate advanced
technologies toward developing quake-resistant structures.
Under the Government’s umbrella, the Central Disaster
Management Council of Japan implemented a project on
Earthquake Disaster Management Reduction plan. It defined
concrete goals for disaster mitigation by promoting strategic
policies on making public facilities and housings earthquake
resistant. This strategy gave particular importance to probable
tools for reducing economic damages from a major earthquake.

Japan Meteorological Agency (JMA) measures quake
levels based on the degree of shaking units. This measurement
procedure considers the degree of shaking at target points
on the ground level, instead of the amount of energy released
at the earthquake epicenter. In the Japanese standard of
earthquake scale, seismic tremors are divided from O to 7, with
7 being the harshest level. Before the implementation of ‘new
basic earthquake-resistant standard’ in 1981, buildings were
designed only to withstand damage from tremors registering
level5 on the Japanese earthquake scale (level#5 implies that
walking is difficult without holding onto something stable;
unreinforced concrete block walls may collapse, etc.). After
1981, however, buildings had to be designed to withstand
damage from tremors registering levels 6-7 on the Japanese
earthquake scale (level 6-7 implies that people need to crawl

20

- Ashoke Karmokar

and might get thrown out; reinforced structure with low
earthquake-resistance may collapse and buildings with high
reinforcement may tilt).

Damage from the Great Hanshin earthquake in 1995
provided strong evidence that a higher number of buildings
constructed with the 1981 amended ‘new basic earthquake-
resistant standard’ performed well. However, a collective
opinion was that the compliance to this new earthquake-
resistant standard alone could not provide safety to the building
from collapsing or suffering damages in the event of a major
earthquake. Moreover, the fact that people in the society
did not realize the beneficial effects of earthquake-resistant
technologies before the Hanshin earthquake, the importance
of technology dissemination and implementation were further
recognized. In fact, quake-resistant building construction
technologies grabbed the critical spotlight after 1995, and in
course, Japan became a world leader in earthquake-resistant
technologies, especially in constructions of earthquake-
resistant buildings.

To mention a few on the type of technologies evolved,
the major designated systems are ‘basic earthquake-resistant
system’ (Taishin), ‘vibration control system’ (Seishin), and
‘seismic base isolation system’ (Menshin), as shown in Fig.1.
In the ‘basic earthquake-resistant’ system, the load-bearing
pillar and/or wall reinforced with specific stiffening materials
make them stronger against shaking. In ‘vibration control
system,’ the building is designed to equip with dampening
devices (like shock absorbers) for dissipating kinetic energy.
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Fig.1 Earthquake-resistant system used in Japan.

In ‘base isolation system,” a device is used for separating
the building from the ground, and thus prevent transmitting
of shock waves to the structure. Although designed with any
system constructs structure with better earthquake-resistance,
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in Fig.2. As a result, the acceptances of introducing the base
isolation technologies are increasing.

The use of rubber bearing is the most prevalent
technology in Japan, and it is also becoming popular around
the world. The system performs by placing several specially
designed rubber bearings under the building. In the event

Fig.3 Model of rubber bearing.

of a quake, these bearings absorb tremors and support the
building constructed above. The rubber bearings are high-tech
engineered component composed of thin rubber layers and
steel plates placed alternately in a layered structure (Fig.3). The
layers firmly bonded to each other in the rubber vulcanization
process. These steel plates prevent the bulging of rubber, which
is in contrast to the simple rubber block that easily deforms and
bulges outside under compression. Due to such engineering,
the bearings, when placed under the building, can move flexibly
in a horizontal direction and has strong capability of dissipating
the quake tremors.

As a core device, the bearing needs to have high vertical
stiffness for durability and safe sustaining of the structure above.
As explained, the base isolation system protects the building
by installing isolating components between its foundation and
the structure, so the system decouples the building from the
shaking foundation. Structural parameters, including height,
diameter, etc., are determined by the overburden load of the
building to be supported. The largest available seismic isolating
bearing available in Japan, called supersized seismic isolating
bearing, is 1800mm in diameter and 684mm in height including
flanges. It is said to be competent to support a maximum load
of 3800ton per bearing (suitable for about 150m high-class
building). These bearings do not buckle under a substantial
building overload because of the number of steel plates
included in the engineered composite device.

Currently, priorities are given mainly to important
establishments in Japan, such as hospitals, art museums,
embassies, data-centers, high-rise housing, etc., for the
application of the base isolation system. Considering the
importance of sustaining corporate activities for current
business environments, and for mitigating the risk management
issues, a significant number of companies in Japan have also
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Fig.4 The building used seismic base-isolation system.

started to introduce the base-isolation system for their office
buildings and production plants. As an example, Fig.4 shows
the R&D center building of a corporate company situated in the
western outskirt of Tokyo constructed with the base-isolation
system. Fig. 5 shows the rubber bearing used at the basement
of this building.

Fig.5 Rubber bearing used for seismic base isolation system.

As evident now, there is well-established technology
in which focus has been paid to apply the quake-resistant
base isolation technology to existing buildings, old heritage
structures, etc. Apart from the technologies those employed
in the green-field constructions, base isolation retrofitting
technologies for the existing buildings demand a very high
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Fig.6 Retrofitted Japan Railway Tokyo station Marunouchi
building.

degree of skills. As an example, the retrofit project of Tokyo
Station Marunouchi building (Fig.6) completed by installing
around 350 base isolating bearings at its base. Now, there is
amore favorable scenario that depicts Japan is moving forward
to cope with the possible massive earthquakes in the future
with the base isolation system. Thanks to the Great Hanshin
earthquake.

Some of the damaged/collapsed buildings in the Great
Hanshin earthquake essentially engineered to fulfill enhanced
earthquake-resistant performances and thoughtfully designed
to be safe in case of a major quake. However, the surprising
failures of such buildings expose an issue to the policymakers
in Japan; calculations alone are insufficient to predict the very
complex movement that could bring down buildings in case
of a major earthquake. So to complement, Japan’s National
Institute for Earth Science and Disaster Prevention (NIED)
has established an earthquake simulator named ‘E-Defense’
shaking table. The simulator, located in the outskirt of Kobe city,
is a platform fitted with numerous pneumatic pistons attached
at the bottom and controlled by large hydraulic systems. The
shaking table (platform) measuring 20m by 15m is the world’s
largest simulator, which is capable of testing wooden and/or
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concrete structures with a payload of up to 1200 tons. It could
test structures with quake magnitudes as high as level7.0 in
Japanese earthquake scale.

As in earthquake, the platform receives thrust because
the waves generated in the simulator move outward from the
quake’s epicenter. The seismographs record ground motion
along the 3-axes as displacement occurs in all three directions,
and considerations of 3D forces make structural behavior more
realistic to predict. The ability to replay and/or reproduce of any
recorded earthquake in its vectors is a unique feature of this
‘E-Defense’ simulator. Multiple cameras also record shakings
both inside and outside of the structure during testing, thus
projects the structure’s ability to absorb quake shocks and
identify weak points that can lead to the structure’s failure.
Experimenting with two structures placed side-by-side on the
same platform could also be performed to evaluate the efficacy
of earthquake measuring systems versus structure without
any such measurements. This simulator is also used to test
old houses/homes constructed in Japan’s post-war boom for
studying technologies required for retrofitting those structures
against earthquake damages.

As expected, the implementation of this base-isolated
earthquake-resistant system that rolled-out in the Heisei-era
will vastly be proliferated in this Reiwa-regime. It is because
the natural issues and geographical position of Japan place
more demands on the high-rise multistory structures, and
that is where the competent earthquake-resistant technology
essentially called on to play the part. However, high-rise
structures are not the only area that brings benefits from
the advancements in earthquake mitigation technologies.
There is also a much-focused research area for earthquake
countermeasures in the mobility and transportation area. As
an example, technical innovation progressed enormously in the

Heisei-era for ensuring earthquake-readiness of the Super-Fast
Express trains (Shinkansen, the high-speed rails linking cities
throughout Japan).

Along with the improvements of strengthening structures
such as stations, bridges, etc., the efforts of preventing
derailment also by installing various measures continued
after the Great Hanshin earthquake. The East Japan Railway
Company (JR East) introduced the ‘Earthquake Early Warning
System’ for the Super-Fast Express trains. The system detects
preliminary tremors from the seismographs located at various
points in their network and then brings the train to stop by
interrupting the electricity supply, if needed. Emergency stops
in case of a crisis, thus prevent massive accidents during a
major earthquake. Many media lauded the fact that all trains
operating then throughout the Tohoku Super-Fast Express train
tracks brought to a stop position safely, during the Great East
Japan earthquake that struck the Tohoku region in 2011. There
are reports now that other Japan Railways companies have
their plan to introduce such early earthquake warning systems
in turn.

It is important to note that Japan’s geographic position
means that it will continue to face earthquakes regardless of
the magnitude. Under such circumstances, structures could
only be designed to mitigate damages rather than avoiding total
losses from an earthquake on whatever scale that the forces of
nature determine. In that sense, ‘E-Defense’ facility may be the
most sophisticated and world’s largest earthquake simulator.
However, it is still meant to help minimizing structural damages,
and not to perform the impossible of eliminating total economic
and human loss. Similarly, in the mobility and transportation
area as described before, safety measures never end, and
improving safety further will also be the ongoing concern in
the Reiwa-regime.

(The above content is based on information gathered from various booklets, brochures, reports, literature, etc.,

available in the public domains.
A few to mention are:

Bridgestone Corporation Seismic Isolation and Vibration Control Products Business Department, ‘Seismic Isolation

Bearing brochures;

https://resources.realestate.co.jp/buy/earthquake-building-codes-and-technology-in-japan/;
https://www.japantimes.co.jp/news/2009/07/08/national/japan-leads-the-way-with-quake-resistant-technology/#.

XU4ACej7Suk:

https://resources.realestate.co.jp/living/are-you-prepared-for-the-next-big-earthquake-in-japan/;

https://www.japan.go.jp/regions/resilientjapan/;

https://www.telegraph.co.uk/news/worldnews/asia/japan/8375591/Japan-earthquake-country-better-prepared-

than-anyone-for-quakes-and-tsunamis.html;

https://www.japan.go.jp/regions/resilientjapan/earthquake.html;
https://resources.realestate.co.jp/news/the-worlds-largest-earthquake-simulator-japans-e-defense/.

The author gratefully acknowledges the usefulness of such information sources collectively.)
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